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(54) DEVICE CASE OPENING/CLOSING DEVICE, AND 2-AXIS HINGE DEVICE 



(57) A first abutment surface 24 for restricting an in- 
itial position of a hinge main body 5, and a second abut- 
ment surface 25 for restricting a terminal position of the 
hinge main body 5 are formed on the transmission case 
2. A third abutment surface 34 for restricting the interme- 
diate position of a reception case 3 is formed on the re- 
ception case 3. Between the transmission case 2 and 
the hinge main body 5, there are provided a first turn 
biasing means (not shown) adapted to turn bias the hinge 
main body 5 to the initial position, and a second turn 



biasing means (not shown) adapted to turn bias the hinge 
main body 5 to the terminal position. Between the recep- 
tion case 3 and the hinge main body 5, there are provided 
a third turn biasing means (not shown) adapted to turn 
bias the reception case 3 to a folding position, and a 
fourth turn biasing means (not shown) adapted to turn 
bias the reception case 3 to a transmission position. The 
turn biasing force of the first turn biasing means is set to 
be larger than that of the third turn biasing means. The 
turn biasing force of the fourth turn biasing means is set 
to be larger than that of the second turn biasing means. 
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Description 
TECHNICAL FIELD 

[0001] This invention relates to an opening/closing ap- 
paratus for tumably connecting first and second two 
equipment parts such as a transmission case and a re- 
ception case of a portable cellular telephone set, or a 
main body case with input keys provided thereon and a 
display case with a liquid crystal display provided thereon 
of a notebook type personal computer. The invention also 
relates to a two-axis hinge apparatus suitably used for 
such opening/closing apparatus. 

BACKGROUND ART 

[0002] There is disclosed in Japanese Utility Model 
Publication No. H07-15186 and Japanese Patent Appli- 
cation Laid-Open No. 2002-118633 an opening/closing 
apparatus for an equipment case, in which a transmission 
case and a reception case for a portable cellular tele- 
phone set are tumably connected to each other through 
a two-axis hinge apparatus. In this opening/closing ap- 
paratus, a transmission case is turnably connected to 
one end part of a hinge main body of a two-axis hinge 
apparatus through a first hinge shaft, and a reception 
case is turnably connected to the other end part of the 
hinge main body through a second hinge shaft. Owing 
to this arrangement, the reception case and the trans- 
mission case are turnably connected to each other 
through an opening/closing apparatus. 
[0003] In the above-mentioned conventional open- 
ing/closing apparatus for an equipment case, since the 
transmission case and the reception case are merely 
tumably connected to a hinge main body through first 
and second hinge shafts, it is not sure whether the re- 
ception case is turned with respect to the hinge main 
body or the hinge main body is turned with respect to the 
transmission case when the reception case is to be 
turned with respect to the transmission case. That is, no 
turning order is firmly established between the reception 
case and the hinge main body. Therefore, the turning 
order between the reception case and the hinge main 
body is changed every time the reception case is turned 
with respect to the transmission case. It gives rise to such 
a problem that a sense of uncomfortabiltty is given to the 
user. 

DISCLOSURE OF THE INVENTION 

[0004] According to a first mode of the present inven- 
tion, there is provided an opening/closing apparatus for 
an equipment case comprising a first case, a hinge ap- 
paratus having a hinge main body whose one end part 
is turnably connected to the first case about a first turning 
axis, and a second case turnably connected to the other 
end part of the hinge main body about a second turning 
axis parallel to the first turning axis, the hinge main body 



being turned with respect to the first case and the second 
case being turned with respect to the hinge main body 
thereby the second case being tumable with respect to 
the first case between a folding position and a developing 
5 position, 

wherein between the first case and the hinge main body, 
there are provided a first stop means adapted to stop the 
hinge main body in a predetermined initial position when 
the hinge main body is turned to the predetermined initial 

10 position in one direction so that the second case is turned 
toward the folding position from the developing position, 
a second stop means adapted to stop the hinge main 
body in a predetermined terminal position when the hinge 
main body is turned to the predetermined terminal posi- 

15 tion in the other direction so that the second case is turned 
toward the developing position from the folding position, 
a first turn prohi bition means adapted to prohibit the hinge 
main body from turning in the other direction from the 
initial position with a predetermined force, and a second 

20 turn prohibition means adapted to prohibit the hinge main 
body from turning in the one direction from the terminal 
position with a predetermined force, 
between the second case and the hinge main body, there 
are provided a third stop means adapted to stop the sec- 

25 ond case in a predetermined intermediate position when 
the second case is turned to the predetermined interme- 
diate position on the way toward the folding position from 
the developing position in an opening direction with re- 
spect to the hinge main body, a third turn prohibition 

30 means adapted to prohibit the second case from turning 
in the opening direction from the folding position with a 
predetermined force, and a fourth turn prohibition means 
adapted to prohibit the second case from turning toward 
the folding position from the intermediate position in a 

35 closing direction with a predetermined force, and 

the prohibiting force of the first turn prohibition means is 
set to be larger than the prohibiting force of the third turn 
prohibition means, and the prohibiting force of the fourth 
turn prohibition means is set to be larger than the pro- 

40 hibiting force of the second turn prohibition means. 

[0005] In the above-mentioned arrangement, it is de- 
sirable that the first turn prohibition means is a first turn 
biasing means adapted to turn bias the hinge main body 
in the one direction when the hinge main body is located 

4 5 in the initial position, the second turn prohibition means 
is a second turn biasing means adapted to turn bias the 
hinge main body in the other direction when the hinge 
main body is located in the terminal position, the third 
turn prohibition means is a third turn biasing means 

50 adapted to turn bias the second case in the closing di- 
rection when the second case is located in the folding 
position, and the fourth prohibition means is a fourth turn 
biasing means adapted to turn bias the second case in 
the opening direction when the second case is located 

55 in the intermediate position. 

[0006] It is desirable that the hinge apparatus includes 
a first hinge for turnably connecting the first case and one 
end part of the hinge main body together about the first 
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turning axis, and a second hinge for turnably connecting 
the second case and the other end part of the hinge main 
body together about the second turning axis, 
the first hinge includes a first movable member disposed 
at one of the first case and the hinge main body such that 
the first movable member is non-tumable but movable in 
the direction of the first turning axis, and a first biasing 
means adapted to bias the first movable member toward 
the other of the first case and the hinge main body, 
between confronting surfaces of the first movable mem- 
ber and the other of the first case and the hinge main 
body, there are provided a first conversion means adapt- 
ed to convert the biasing force of the first biasing means 
acting on the first movable member when the hinge main 
body is located in the initial position, into a turn biasing 
force for turn biasing the hinge main body in the one 
direction, and a second conversion means adapted to 
convert the biasing force of the first biasing means acting 
on the first movable member when the hinge main body 
is iocaied in the terminal position, into a turn biasing force 
for turn biasing the hinge main body in the other direction, 
the first turn biasing means is constituted by the first bi- 
asing means and the first conversion means, and the 
second turn biasing means is constituted by the first bi- 
asing means and the second conversion means, 
the second hinge includes a second movable member 
disposed at one of the second case and the hinge main 
body such that the second movable member is non-turn- 
able but movable in the direction of the second turning 
axis, and a second biasing means adapted to bias the 
second movable member toward the other of the second 
case and the hinge main body, 

between confronting surfaces of the second movable 
member and the other of the second case and the hinge 
main body, there are provided a third conversion means 
adapted to convert the biasing force of the second biasing 
means acting on the second movable member when the 
second case located in the folding position, into a turn 
biasing force for turn biasing the second case in the clos- 
ing direction, and a fourth conversion means adapted to 
convert the biasing force of the second biasing means 
acting on the second movable member when the second 
case is located in the intermediate position, into a turn 
biasing force forturn biasing the second case in the open- 
ing direction, and 

the third turn biasing means is constituted by the second 
biasing means and the third conversion means, and the 
fourth turn biasing means is constituted by the second 
biasing means and the fourth conversion means. 
[0007] The folding position may be restricted by abut- 
ment of the second case with the first case. 
[0008] It is desirable that the intermediate position is 
defined such that when the second case is located in the 
intermediate position, the second case is located on a 
line orthogonal to the first and second turning axes. 
[0009] According to a second mode of the present in- 
vention, there is provided a two-axis hinge apparatus 
comprising a hinge main body, a first hinge disposed on 



the hinge main body with an axis thereof aligned with a 
first turning axis, and a second hinge disposed on the 
hinge main body with an axis thereof aligned with a sec- 
ond turning axis parallel to the first turning axis, 

5 wherein the first hinge includes a first fixing member 
non-turnably disposed on the hinge main body and a first 
tumable member connected to the first fixing member 
such that the first tumable member is turnable between 
a first initial position and a first turning position, between 

10 the first fixing member and the first tumable member, 
there are provided a first turn prohibition means which is 
adapted to prohibit the first turnable member from turning 
toward the fist turning position from the first initial position 
with a predetermined force, a second turn prohibition 

15 means which is adapted to prohibit the first tumable mem- 
ber from turning toward the first initial position from the 
first turning position with a predetermined force, and a 
first stop means which is adapted to stop the first tumable 
member, which would otherwise be turned toward the 

20 first initial position from the first turning position, in the 
first initial position with a predetermined force, 
the second hinge includes a second fixing member 
non-turnably disposed on the hinge main body and a sec- 
ond tumable member connected to the second fixing 

25 member such that the second tumable member is turn- 
able between a second initial position and a second turn- 
ing position, between the second fixing member and the 
second tumable member, there are provided a third turn 
prohibition means which is adapted to prohibit the second 

30 tumable member from turning toward the second turning 
position from the second initial position with a predeter- 
mined force, a fourth turn prohibition means which is 
adapted to prohibit the second turnable member from 
turning toward the second initial position from the second 

55 turning position with a predetermined force, and a fourth 
stop means which is adapted to stop the second tumable 
member, which would otherwise be turned toward the 
second initial position from the second turning position, 
in the second turning position with a predetermined force, 

4 o the turning direction toward the first turning position from 
the first initial position and the turning direction toward 
the second turning position from the second initial posi- 
tion are set to be same in direction, 
the turn prohibiting force of the fi rst turn prohibition means 

45 is set to be larger than the turn prohibiting force of the 
third turn prohibition means, 

the stopping force of the fourth stop means is set to be 
larger than the turn prohibiting force of the first turn pro- 
hibition means, 

50 the turn prohibiting force of the fourth turn prohibition 
means is set to be larger than the turn prohibiting force 
of the second turn prohibition means, and 
the stopping force of the first stop means is set to be 
larger than the turn prohibiting force of the fourth turn 

55 prohibition means. 

[0010] In the above-mentioned arrangement, it is de- 
sirable that the first hinge further includes a first movable 
member disposed between the first fixing member and 
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the first turnable member and connected to the first fixing 
member such that the first movable member is non-turn- 
able but movable in the direction of the first turning axis, 
and a first biasing means adapted to bias the first mov- 
able member toward the first turnable member along the 
first turning axis, 

between confronting surfaces of the first turnable mem- 
ber and the first movable member, there are provided a 
first conversion means adapted to convert a biasing force 
of the first biasing means acting on the first movable 
member when the first turnable member is located in the 
first initial position, into a turn biasing force for turn biasing 
the first turnable member toward the first initial position 
from the first turnable position, a second conversion 
means adapted to convert a biasing force of the first bi- 
asing means acting on the first movable member when 
the first turnable member is located in the first turnable 
position, into a turn biasing force for turn biasing the first 
turnable member toward the first turnable position from 
the first initial position, and the first stop means, 
the first turn prohibition means is constituted by the first 
conversion means and the first biasing means, and the 
second turn prohibition means is constituted by the sec- 
ond conversion means and the first biasing means, and 
the first turnable member, which is biased by the first 
conversion means, is stopped in the first initial position 
by the first stop means, 

the second hinge further includes a second movable 
member disposed between the second fixing member 
and the second turnable member and connected to the 
second fixing member such that the second movable 
member is non-turnable but movable in the direction of 
the second turning axis, and a second biasing means 
adapted to bias the second movable member toward the 
second turnable member along the second turning axis, 
between confronting surfaces of the second turnable 
member and the second movable member, there are pro- 
vided a third conversion means adapted to convert a bi- 
asing force of the second biasing means acting on the 
second movable member when the second turnable 
member is located in the second initial position, into a 
turn biasing force for turn biasing the second turnable 
member toward the second initial position from the sec- 
ond turning position, a fourth conversion means adapted 
to convert a turn biasing force of the second biasing 
means acting on the second movable member when the 
second turnable member is located in the second turning 
position, into a turn biasing force for turn biasing the sec- 
ond turnable member toward the second turning position 
from the second initial position, and the fourth stop 
means, 

the third turn prohibition means is constituted by the third 
conversion means and the second biasing means, the 
fourth turn prohibition means is constituted by the fourth 
conversion means and the second biasing means, and 
the second turnable member, which is turn biased by the 
fourth conversion means, is stopped in the second turn- 
able position by the fourth stop means. 



[0011] According to a third mode of the present inven- 
tion, there is provided a two-axis hinge apparatus com- 
prising a hinge main body, a first hinge disposed on the 
hinge main body with an axis thereof aligned with a first 
5 turning axis, and a second hinge disposed on the hinge 
main body with an axis thereof aligned with a second 
turning axis parallel to the first turning axis, wherein 
the first hinge includes a first fixing member non-turnably 
disposed on the hinge main body and a first turnable 
10 member connected to the first fixing member such that 
the first turnable member is turnable between a first initial 
position and a first turning position, between the first fixing 
member and the first turnable member, there are provid- 
ed a first turn prohibition means which is adapted to pro- 
fs hibit the first turnable member from turning toward the 
first turning position from the first initial position with a 
predetermined force, a second turn prohibition means 
which is adapted to prohibit the first turnable member 
from turning toward the first initial position from the first 
20 turning position with a predetermined force, a first stop 
means which is adapted to stop the first turnable member 
in the first initial position on the way toward the first initial 
position from the first turning position with a predeter- 
mined force, and a second stop means which is adapted 
to stop the first turnable member in the first turning posi- 
tion on the way toward the first turning position from the 
first initial position with a predetermined force, 
the second hinge includes a second fixing member non 
tumably disposed on the hinge main body and a second 
turnable member connected to the second fixing member 
such that the second turnable member is turnable be- 
tween a second initial position and a second turning po- 
sition, between the second fixing means and the second 
turnable member, there are provided a third turn prohi- 
bition means which is adapted to prohibit the second turn- 
able member from turning toward the second turning po- 
sition from the second initial position with a predeter- 
mined force, and a fourth turn prohibition means which 
is adapted to prohibit the second turnable member from 
turning toward the second initial position from the second 
turning position with a predetermined force, 
the turning direction toward the first turning position from 
the first initial position and the turning direction toward 
the second turning position from the second initial posi- 
tion are set to be same in direction, 
the turn prohibiting force of the first turn prohibition means 
is set to be smaller than the turn prohibiting force of the 
third turn prohibition means, 

the stopping force of the second stop means is set to be 
larger than the turn prohibiting force of the third turn pro- 
hibition means, 

the turn prohibiting force of the fourth turn prohibition 
means is set to be larger than the turn prohibiting force 
of the second turn prohibition means, and 
the stopping force of the first stop means is set to be 
larger than the turn prohibiting force of the fourth turn 
prohibition means. 

[0012] In the above-mentioned arrangement, it is de- 
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sirable that the first hinge further includes a first movable 
member disposed between the first fixing member and 
the first turnable member and connected to the first fixing 
member such that the first movable member is non-tum- 
able but movable in the direction of the first turning axis, 
and a first biasing means adapted to bias the first mov- 
able member toward the first turnable member along the 
first turning axis, 

between confronting surfaces of the first turnable mem- 
ber and the first movable member, there are provided a 
first conversion means adapted to convert a biasing force 
of the first biasing means acting on the first movable 
member when the first turnable member is located in the 
first initial position, into a turn biasing force for turn biasing 
the first turnable member toward the first initial position 
from the first turning position, a second conversion 
means adapted to convert a biasing force of the first bi- 
asing means acting on the first movable member when 
the first turnable member is located in the first turning 
position, into a turn biasing force for turn biasing the first 
turnable member toward the first turning position from 
the first initial position, the first stop means and the first 
stop means, 

the first turn prohibition means is constituted by the first 
conversion means and the first biasing means, the sec- 
ond turn prohibition means is constituted by the second 
conversion means and the first biasing means, the first 
turnable member, which is turn biased by the first con- 
version means, is stopped in the first initial position by 
the first stop means, and the first turnable member, which 
is turn biased by the second conversion means, is 
stopped in the first turning position by the second stop 
means, 

the second hinge further includes a second movable 
member disposed between the second fixing member 
and the second turnable member and connected to the 
second fixing member such that the second movable 
member is non turnable but movable in the direction of 
the second turning axis, and a second biasing means 
adapted to bias the second movable member toward the 
second turnable member along the second turning axis, 
between confronting surfaces of the second turnable 
member and the second movable member, there are pro- 
vided a third conversion means adapted to convert a bi- 
asing force of the second biasing means acting on the 
second movable member when the second turnable 
member is located in the second initial position, into a 
turn biasing force for turn biasing the second turnable 
member toward the second initial position from the sec- 
ond turning position, and a fourth conversion means 
adapted to convert a biasing force of the second biasing 
means acting on the second movable member when the 
second turnable member is located in the second turning 
position, into a turn biasing force for turn biasing the sec- 
ond turnable member toward the second turning position 
from the second initial position, 

the third turn prohibition means is constituted by the third 
conversion means and the second biasing means, and 



the fourth turn prohibition means is constituted by the 
fourth conversion means and the second biasing means. 
[0013] According to a fourth mode of the present in- 
vention, there is provided a two-axis hinge apparatus 
5 comprising a hinge main body, a first hinge disposed on 
the hinge main body with an axis thereof aligned with a 
first turning axis, and a second hinge disposed on the 
hinge main body with an axis thereof aligned with a sec- 
ond turning axis parallel to the first turning axis, wherein 
10 the first hinge includes a first fixing member non-turnably 
disposed on the hinge main body and a first turnable 
member connected to the first fixing member such that 
the first turnable member is turnable between the first 
initial position and the first turning position, between the 
15 first fixing member and the first turnable member, there 
are provided a first turn prohibition means which is adapt- 
ed to prohibit the first turnable member from turning to- 
ward the first turning position from the first initial position 
with a predetermined force and a second turn prohibition 
means which is adapted to prohibit the first turnable mem- 
ber from turning toward the first initial position from the 
first turning position with a predetermined force, 
the second hinge includes a second fixing member 
non-turnably disposed on the hinge main body and a sec- 
ond turnable member connected to the second fixing 
member such that the second turnable member is turn- 
able between the second initial position and the second 
turning position, between the second fixing member and 
the second turnable member, there are provided a third 
turn prohibition means which is adapted to prohibit the 
second turnable member from turning toward the second 
turning position from the second initial position with a 
predetermined force, a fourth turn prohibition means 
which is adapted to prohibit the second turnable member 
from turning toward the second initial position from the 
second turning position with a predetermined force, a 
third stop means which is adapted to stop the second 
turnable member in the second initial position on the way 
toward the second initial position from the second turning 
position with a predetermined force, and a fourth stop 
means being adapted to stop the second turnable mem- 
ber in the second turning position on the way toward the 
second turning position from the second initial position 
with a predetermined force, 

the turning direction toward the first turning position from 
the first initial position and the turning direction toward 
the second turning position from the second initial posi- 
tion are set to be same in direction, 
theturn prohibiting force of the firstturn prohibition means 
is set to be larger than the turn prohibiting force of the 
third turn prohibition means, 

the stopping force of the fourth stop means is set to be 
larger than the turn prohibiting force of the first turn pro- 
hibition means, 

the turn prohibiting force of the second turn prohibition 
means is set to be larger than the turn prohibiting force 
of the fourth turn prohibition means, and 
the turn prohibiting force of the second turn prohibition 
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means is set to be smaller than the stopping force of the 
third stop means. 

[0014] In the above-mentioned arrangement, it is de- 
sirable that the first fixing member further includes a first 
movable member disposed between the first fixing mem- 
ber and the first tumable member and connected to the 
first fixing member such that the first movable member 
is non-tumable but movable in the direction of the first 
turning axis, and a first biasing member adapted to bias 
the first movable member toward the first turnable mem- 
ber along the first turning axis, 

between confronting surfaces of the first turnable mem- 
ber and the first movable member, there are provided a 
first conversion means adapted to convert a biasing force 
of the first biasing means acting on the first movable 
member when the first tumable member is located in the 
first initial position, into a turn biasing force for turn biasing 
the first tumable member toward the first initial position 
from the first turning position, and a second conversion 
means adapted to convert a biasing force of the first bi- 
asing means acting on the first movable member when 
the first movable member is located in the first turning 
position, into a turn biasing force for turn biasing the first 
tumable member toward the first turning position from 
the first initial position, 

the first turn prohibition means is constituted by the first 
conversion means and the first biasing means, and the 
second turn prohibition means is constituted by the sec- 
ond conversion means and the first biasing means, 
the second hinge further includes a second movable 
member disposed between the second fixing member 
and the second turnable member and connected to the 
second fixing member such that the second movable 
member is non-turnable but movable in the direction of 
the second turning axis, and a second biasing means 
adapted to bias the second movable member toward the 
second turnable member along the second turning axis, 
between confronting surfaces of the second turnable 
member and the second movable member, there are pro- 
vided a third conversion means adapted to convert a bi- 
asing force of the second biasing means acting on the 
second movable member when the second movable 
member is located in the second initial position, into a 
turn biasing force for turn biasing the second tumable 
member toward the second initial position from the sec- 
ond turning position; a fourth conversion means adapted 
to convert a biasing force of the second biasing means 
acting on the second movable member when the second 
tumable member is located in the second turning posi- 
tion, into a turn biasing force for turn biasing the second 
tumable membertoward the second turning position from 
the second initial position, a third stop means and a fourth 
stop means, 

the third turn prohibition means is constituted by the third 
conversion means and the second biasing means, the 
fourth turn prohibition means is constituted by the fourth 
conversion means and the second biasing means, the 
tumable member, which is turn biased by the third con- 



version means, is stopped in the second initial position 
by the third stop means, and the second turnable mem- 
ber, which is turn biased by the fourth conversion means, 
is stopped in the second turning position by the fourth 
5 stop means. 

[0015] According to a fourth mode of the present in- 
vention, there is provided a two-axis hinge apparatus 
comprising a hinge main body, a first hinge disposed on 
the hinge main body with an axis thereof aligned with a 
first turning axis, and a second hinge disposed on the 
hinge main body with an axis thereof aligned with a sec- 
ond turning axis parallel to the first turning axis, wherein 
the first hinge includes a first fixing member non-turnably 
disposed on the hinge main body and a first turnable 
member connected to the first fixing member such that 
the first turnable member is turnable between a first initial 
position and a first turning position, between the first fixing 
member and the first tumable member, there are provid- 
ed a first turn prohibition means which is adapted to pro- 
hibit the first tumable member from turning toward the 
first turning position from the first initial position with a 
predetermined force, a second turn prohibition means 
which is adapted to prohibit the first turnable member 
from turning toward the first initial position from the first 
turning position with a predetermined force, and a second 
stop means which is adapted to stop the first turnable 
member in the first turning position on the way toward 
the first turning position from the first initial position with 
a predetermined force, 

the second hinge includes a second fixing member 
non-turnably disposed on the hinge main body and a sec- 
ond tumable member connected to the second fixing 
member such that the second tumable member is turn- 
able between a second initial position and a second turn- 
ing position, between the second fixing member and the 
second turnable member, there are provided a third turn 
prohibition means which is adapted to prohibit the second 
tumable member from turning toward the second turning 
position from the second initial position with a predeter- 
mined force, a fourth turn prohibition means which is 
adapted to prohibit the second turnable member from 
turning toward the second initial position from the second 
turning position with a predetermined force, and a third 
stop means which is adapted to stop the second tumable 
member, which would otherwise be turned toward the 
second initial position from the second turning position, 
in the second initial position with a predetermined force, 
the turning direction toward the first turning position from 
the first initial position and the turning direction toward 
the second turning position from the second initial posi- 
tion are set to be same in direction, 
the turn prohibiting force of the first turn prohibition means 
is set to be smaller than the turn prohibiting force of the 
third turn prohibition means, 

the stopping force of the second stop means is set to be 
larger than the turn prohibiting force of the third turn pro- 
hibition means, 

the turn prohibiting force of the second turn prohibition 
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means is set to be larger than the turn prohibiting force 
of the fourth turn prohibition means, and 
the turn prohibiting force of the second turn prohibition 
means is set to be smaller than the stopping force of the 
second stop means. 

[0016] In the above-mentioned arrangement, it is de- 
sirable that the first hinge further includes a first movable 
member disposed between the first fixing member and 
the first turnable member and connected to the first fixing 
member such that the first movable member is non-tum- 
able but movable in the direction of the first turning axis, 
and a first biasing means adapted to bias the first mov- 
able member toward the first turnable member along the 
first turning axis, 

between confronting surfaces of the first turnable mem- 
ber and the first movable member, there are provided a 
first conversion means adapted to convert a biasing force 
of the first biasing means acting on the first movable 
member when the first turnable member is located in the 
first initial position , into a turn biasing force for turn biasing 
the first turnable member toward the first initial position 
from the first turning position, a second conversion 
means adapted to convert a biasing force of the first bi- 
asing means acting on the first movable member when 
the first turnable member is located in the first turning 
position, into a turn biasing force for turn biasing the first 
turnable member toward the first turning position from 
the first initial position, and the second stop means, 
the first turn prohibition means is constituted by the first 
conversion means and the first biasing means, the sec- 
ond turn prohibition means is constituted by the second 
conversion means and the first biasing means, and the 
first turnable member, which is turn biased by the second 
conversion means, is stopped in the first turning position 
by the second stop means, 

the second hinge further includes a second movable 
member disposed between the second fixing member 
and the second turnable member and connected to the 
second fixing member such that the second movable 
member is non-turnable but movable in the direction of 
the second turning axis, and a second biasing means 
adapted to bias the second movable member towards 
the second turnable member along the second turning 
axis, 

between confronting surfaces of the second turnable 
member and the second movable member, there are pro- 
vided a third conversion means adapted to convert a bi- 
asing force of the second biasing means acting on the 
second movable member when the second turnable 
member is located in the second initial position, into a 
turn biasing force for turn biasing the second turnable 
member toward the second initial position from the sec- 
ond turning position, a fourth conversion means adapted 
to convert a biasing force of the second biasing means 
acting on the second movable member when the second 
turnable member is located in the second turning posi- 
tion, into a turn biasing force for turn biasing the second 
turnable member toward the second turning position from 
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the second initial position, and the third stop means, and 
the third turn prohibition means is constituted by the third 
conversion means and the second biasing means, the 
fourth turn prohibition means is constituted by the fourth 
5 conversion means and the second biasing means, and 
the second turnable member, which is turn biased by the 
third conversion means, is stopped in the second initial 
position by the third stop means. 

10 BRIEF DESCRIPTION OF DRAWINGS 

[0017] 

FIG. 1(A) is a perspective view showing a portable 
15 cellular telephone set as a first embodiment for car- 
rying out a first aspect of the present invention, in 
which a reception case is located in a folding position . 
FIG. 1 (B) is the same view as FIG. 1 (A), but in which 
the reception case is located in an intermediate po- 
sition. 

FIG. 1 (C) is the same view as FIG. 1 (C), but in which 
the reception case is located in a transmission posi- 
tion. 

FIG. 2 is an exploded perspective view of the first 
embodiment. 

FIG. 3 is a side view of the first embodiment. 
FIG. 4 is an enlarged cross sectional view taken on 
line X-X of FIG. 3. 

FIG. 5 is an enlarged cross sectional view, partly 
omitted, taken on line X-X of FIG. 4. 
FIG. 6 is a cross sectional view, like FIG. 5, but in 
which the reception case is located in the interme- 
diate position. 

FIG. 7 is a cross sectional view, like FIG. 5, but in 
which the reception case is located in the transmis- 
sion position. 

FIG. 8 is a front view showing a first hinge which is 
employed in the first embodiment. 
FIG. 9 is a cross sectional view of the first hinge. 
FIG. 10 is an exploded perspective view of the first 
hinge. 

FIG. 1 1 is a plan view showing a first turnable mem- 
ber of the first hinge. 

FIG. 12 is an enlarged cross sectional view taken on 
line X-X of FIG. 11. 

FIG. 13 is a plan view showing a second turnable 
member of a second hinge which is employed in the 
first embodiment. 

FIG. 14 is an enlarged cross sectional view taken on 
line X-X of FIG. 13. 

FIG. 15 is a plan view showing a first movable mem- 
ber of the first hinge which is employed in the first 
embodiment. 

FIG. 16(A) is an explanatory view showing a relation 
between spherical bodies and recesses of the first 
hinge and a relation between spherical bodies and 
recesses of the second hinge, in which the reception 
case is located in the folding position. 
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FIG. 16(B) is the same view as FIG. 16(A), but in 
which the reception case is located in the interme- 
diate position. 

FIG. 16(C) is the same view as FIG. 16(A), but in 
which the reception case is located in the transmis- 5 
sion position. 

FIG. 17(A) is a perspective view showing a portable 
cellular telephone set as a second embodiment for 
carrying out the first aspect of the present invention, 
in which a reception case is located in a folding po- 10 
sition. 

FIG. 17(B) is the same view as FIG. 17(A), but in 
which the reception case is located in an intermedi- 
ate position. 

FIG. 17(C) is the same view as FIG. 17(A), but in 15 
which the reception case is located in a transmission 
position. 

FIG. 18 is an exploded perspective view of the sec- 
ond embodiment. 

FIG. 19 is a side view of the second embodiment. 20 
FIG. 20 is an enlarged cross sectional view taken on 
line X-X of FIG. 19. 

FIG. 21 is an enlarged cross sectional view, partly 
omitted, taken on line X-X of FIG. 20, but in which 
the reception case is located in a folding position. 25 
FIG. 22 is a cross sectional view, like FIG. 21 , but in 
which the reception case is located in the interme- 
diate position. 

FIG. 23 is a cross sectional view, like FIG. 21 , but in 
which the reception case is located in the transmis- 30 
sion position. 

FIG. 24 is a plan view showing a first turnable mem- 
ber of a first hinge which is employed in the second 
embodiment. 

FIG. 25 is a plan view showing a first movable mem- 35 
ber of the first hinge which is used in the second 
embodiment. 

FIG. 26(A) is an explanatory view showing a relation 
between spherical bodies and recesses of the first 
hinge and a relation between spherical bodies and 40 
recesses of a second hinge, in which the reception 
case is located in the folding position. 
FIG. 26(B) is the same view as FIG. 26(A), but in 
which the reception case is located in the interme- 
diate position. 45 
FIG. 26(C) is the same view as FIG. 26(C), but in 
which the reception case is located in the transmis- 
sion position. 

FIG. 27 is a cross sectional view, like FIG. 5, showing 
a first embodiment according to a second aspect of so 
the present invention, in which a reception case is 
located in a folding position. 

FIG. 28 is a cross sectional view, like FIG. 27, but in 
which the reception case is turned to an intermediate 
position. 55 
FIG. 29 is a cross sectional view, like FIG. 27, but in 
which the reception case is turned to a transmission 
position. 



FIG. 30(A) is a perspective view showing a first mov- 
able member which is employed in the first embod- 
iment. 

FIG. 30(B) is a bottom view of FIG. 30(A). 

FIG. 30(C) is a cross sectional view taken on line 

C-C of FIG. 30(B). 

FIG. 31 (A) is an explanatory view showing a relation 
between two pairs of first engagement recesses and 
a pair of spherical bodies which are formed at one 
end face of a first turnable member which is em- 
ployed in the first hinge of the first embodiment and 
a relation between two pairs of second engagement 
recesses and a pair of spherical bodies which are 
formed at one end face of a second turnable member 
which is employed in the second hinge of the first 
embodiment, in which the reception case is located 
in the folding position. 

FIG. 31(B) is the same view as FIG. 31 (A), but in 
which the reception case is located in the interme- 
diate position. 

FIG. 31(C) is the same view as FIG. 31 (A), but in 
which the reception case is located in the transmis- 
sion position. 

FIG. 32 is an enlarged cross sectional view taken on 
lineP-Pof FIG. 31 (A). 

FIG. 33 is an enlarged cross sectional view taken on 
line Q-Q of FIG. 31(A). 

FIG. 34 is an enlarged cross sectional view taken on 
line R-R of FIG. 31(B). 

FIG. 35 is an enlarged cross sectional view taken on 
line S-S of FIG. 31(C). 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0018] Embodiments of the present invention will be 
described hereinafter with reference to FIGS. 1 through 
35. 

[0019] FIGS. 1 through 16 show a first embodiment 
according to a first mode of the present invention. In this 
embodiment, an opening/closing apparatus for an equip- 
ment case according to the present invention is applied 
to a portable cellular telephone set. As shown in FIGS. 
1 and 2, the portable cellular telephone set 1 includes a 
transmission case (first case) 2 provided with a transmis- 
sion section, and a reception case (second case) 3 pro- 
vided with a reception section. The reception case 3 is 
tumably connected to the transmission case 2 through a 
hinge apparatus 4. The reception case 3 is turnable be- 
tween a folding position shown in FIGS. 1(A) and 5 and 
a transmission position (developing position) shown in 
FIGS. 1(C) and 7. The folding position is restricted by 
abutment of the front surface 3a of the reception case 3 
with the front surface 2a of the transmission case 2. The 
turn angle of the reception case 3 with respect to the 
transmission case 2 is zero (0) degree. On the other 
hand, the transmission position is a position attainable 
when the reception case 3 is turned maximum with re- 
spect to the transmission case 2. In this embodiment, the 
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transmission position is set to a position 160 degrees 
away from the folding position. The transmission position, 
as later described, is restricted by abutment of a hinge 
main body 5 of the hinge apparatus 4 with a second abut- 
ment surface 25 of the transmission case 2 and by abut- 
ment of a third abutment surface 34 of the reception case 
3 with the hinge main body 6. As shown in FIGS. 1(B) 
and 6, an intermediate position is set to a position attain- 
able when the reception case 3 is turned by a predeter- 
mined angle (one hundred (100) degrees in this embod- 
iment) from the folding position toward the transmission 
position. The intermediate position, as later described, 
is restricted by abutment of the third abutment surface 
34 with the hinge main body 5. 

[0020] The transmission case 2 and the reception case 
3 are tumable relative to each other. For the sake of con- 
venience of explanation, however, the description to fol- 
low will be made on the assumption that transmission 
case 2 is fixed in position and the reception case 3 is 
turned relative to the transmission case 2. 
[0021] As shown in FIGS. 1 and 2, the transmission 
case 2 includes an upper half body 2A which is brought 
into abutment with the reception case 3 when the recep- 
tion case 3 is turned to the folding position, and a lower 
case half body 2B fixed to under the upper case half body 
2A in a superimposed manner. The case half bodies 2A, 
2B each have a thin rectangular parallelepiped contour. 
A recess 21 is formed in one end part in the longitudinal 
direction of the confronting surface with the upper case 
half body 2A of the lower case half body 2B. A cutout 
part 22 is formed in one end part in the longitudinal di- 
rection of the upper case half body 2A confronting this 
recess 21 . Constituted by the cutout part 22 and the re- 
cess 21 is a receiving recess 23 whose longitudinal di- 
rection is directed in the short direction of the transmis- 
sion case 2 and which is formed at one end part in the 
longitudinal direction of the transmission case 2, 
[0022] The reception case 3 includes a lower case half 
body 3A which is brought into abutment with the trans- 
mission case 2 when the reception case 3 is turned to 
the folding position, and an uppercase half body 3B fixed 
to above the lower case half body 3A in a superimposed 
manner. The case half bodies 3A, 3B each have a thin 
rectangular parallelepiped contour. A recess 3 1 is formed 
in one end part in the longitudinal direction of the con- 
fronting surface with the upper case half body 3A of the 
upper case half body 3B. A cutout part 32 is formed in 
one end part in the longitudinal direction of the lower case 
half body 3A confronting the recess 31. By the cutout 
part 32 and the recess 31 , a receiving recess 33 whose 
longitudinal direction is directed in the short direction of 
the reception case 3 is constituted in one end part in the 
longitudinal direction of the reception case 3. The receiv- 
ing recess 33 is arranged in parallel with the receiving 
recess 23. 

[0023] The transmission case 2 and the reception case 
3 are turnably connected to each other through the hinge 
apparatus 4. The hinge apparatus 4 includes a hinge 
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main body 5. The hinge main body 5 has a thin rectan- 
gular parallelepiped contour and is arranged such that 
the longitudinal direction of the hinge main body 5 is di- 
rected in the same direction as the longitudinal direction 

5 of the receiving recesses 23, 33. One and the other end 
parts in the short direction of the hinge main body 5 are 
turnably inserted in the receiving recesses 23, 33, re- 
spectively. One end part in the short direction of the hinge 
main body 5 is turnably connected to the transmission 

*0 case 2 through a pair of first hinges 6A, 6B which are 
arranged at opposite end parts in the longitudinal direc- 
tion of the hinge main body 5 about a first turning axis L1 
(see FIG. 4). The other end part in the short direction of 
the hinge main body 5 is turnably connected to the re- 

15 ception case 3 through second hinges 7A, 7B which are 
arranged at opposite end parts in the longitudinal direc- 
tion of the hinge main body 5 about a second turning axis 
L2 (see FIG. 4). Only one each of the first hinges 6A, 6B 
and the second hinges 7A, 7B may be used, and a hinge 

20 shaft may be used for the other of the first hinge 6A,6B 
and the second hinge 7A,7B. 

[0024] The first and second turning axes L1, L2 are 
parallel to each other and also parallel to the longitudinal 
direction of the receiving recesses 23, 33. Moreover, 

25 when the hinge main body 5 is located in an initial position 
as later described, the second turning axis L2, as de- 
scribed in FIGS. 3 and 4, is offset to the other end of the 
reception case 3 with respect to the first turning axis L1 . 
Owing to this arrangement, when the reception case 3 

30 is turned to the intermediate position, the reception case 
3 is located on the line orthogonal to the first and second 
turning axes L1 , L2. Particularly, in this embodiment, the 
abutting surface between the case half bodies 3A, 3B is 
located on the line orthogonal to the first and second 

35 axes. The first and second turning axes L1, L2 may be 
arranged in the same position in the longitudinal direction 
of the cases 2, 3, or they may be offset in the reverse 
direction in contrast with the case shown in FIG. 3. 
[0025] The hinge main body 5 is tumable between the 

40 initial position shown in FIGS. 5 and 6 and the terminal 
position shown in FIG. 7 about the first turning axis L1 
with respect to the transmission case 2. The initial posi- 
tion is, as shown in FIGS. 5 and 6, restricted by abutment 
of the hinge main body 5 with a first abutment surface 

^5 (first stop means) 24 which is constituted by only a wall 
surface extending in the short direction of the case 2 of 
the entire wall surface defining the cutout part 22. The 
terminal position is, as shown in FIG. 7, restricted by abut- 
ment of the hinge main body 5 with a second abutment 

50 surface (second stop means) 25 which is formed on a 
part existing between the recess 21 and the lower case 
half body 2b of the entire upper surface (confronting sur- 
face with respect to the upper case half body 2A) of the 
lower case half body 2B. 

55 [0026] The reception case 3 is tumable between a sec- 
ond initial position shown in FIG. 5 and a second terminal 
position shown in FIG. 6 with respect to the hinge main 
body 5 which is located in the initial position. The second 
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initial position is restricted by abutment of the front sur- 
face 3a of the reception case 3 with the front surface 2a 
of the transmission case 2. On the other hand, the second 
terminal position is, as shown in FIG. 6, restricted by abut- 
ment of a third abutment surface (third stop means) 34 5 
which is formed on a part existing between the recess 
31 and one end edge of the upper case half body 3B of 
the entire lower surface (confronting surface with the low- 
er case half body 3A) of the upper case half body 3B with 
the hinge main body 5. Therefore, as long as the hinge 
main body 5 is located in the initial position, the second 
initial position and the second terminal position of the 
reception case 3 are in the same positions as the folding 
position and the intermediate position, respectively. 
Moreover, as long as the hinge main body 5 is located 
in the initial position, the reception case 3 is turned with 
respect to the main body 5 and so, the second initial 
position and the second terminal position of the reception 
case 3 are in the same positions as the folding position 
and the intermediate position, respectively. Thus, in this 
embodiment, the second initial position is also referred 
to as the folding position and the second terminal position 
is also referred to as the intermediate position. The fold- 
ing position as one limit position in the turnable extent 
with respect to the hinge main body 5 of the reception 
case 3 may be restricted by abutment, for example, of 
the wall surface 32a extending in the short direction of 
the case 3 of the entire wall surface which defines the 
cutout part 32 instead of by abutment of the reception 
case 3 with the transmission case 2. In that case, when 
the reception case 3 is turned to the folding position, a 
small gap is formed between the front surface 2a of the 
transmission case 2 and the front surface 3a of the re- 
ception case 3. 

[0027] When the reception case 3 is turned from the 
folding position to the transmission position and when 
the reception case 3 is turned from the transmission po- 
sition to the folding position, turn of the hinge main body 
5 with respect to the transmission case 2 and turn of the 
reception case 3 with respect to the hinge main body 5 
are made in predetermined order respectively under the 
effect of the first hinges 6A, 6B and the second hinges 
7A, 7B of the hinge apparatus 4, and under the effect of 
the first through third abutment surfaces 24, 25, 34. 
[0028] Now, presume that the hinge main body 5 is 
located in the initial position and the reception case 3 is 
located in the folding position, as shown in FIG. 5. In that 
condition, when the reception case 3 is turned toward 
the transmission position, first, the reception case 3 is 
turned in the direction as indicated by an arrow D (open- 
ing direction) in FIGS. 5 through 7 about the second turn- 
ing axis L2 with respect to the hinge main body 5. At that 
time, the hinge main body 5 maintains its stopping state 
until the reception case 3 reaches the intermediate po- 
sition. When the reception case 3 reaches the interme- 
diate position, the third abutment surface 34 is brought 
into abutment with the hinge main body 5 as shown in 
FIG. 6. As a result, it becomes unable for the reception 



case3toturn any further toward the transmission position 
with respect to the hinge main body 5. Therefore, if at- 
tempt is made to turn the reception case 3 further toward 
the transmission position from the intermediate position, 
the hinge main body 5 begins to turn from the initial po- 
sition toward the terminal position in the direction as in- 
dicated by an arrow B (one direction) with respect to the 
transmission case 2. Then, as shown in FIG. 7, when the 
hinge main body 5 is turned to the terminal position in 
the direction as indicated by the arrow B, the hinge main 
body 5 is abutted with the second abutment surface 25 
and stopped, and thus, the reception case 3 is also 
stopped. At that time, the reception case 3 already turns 
with respect to the transmission case 2 by a portion equiv- 
alent to the sum of its own turn from the folding position 
to the intermediate position and the turn of the hinge main 
body 5 from the initial position to the terminal position 
and already reaches the transmission position. 
[0029] In case the reception case 3 is to be turned from 
the transmission position to the folding position, the re- 
ception case 3 is pushed in the direction as indicated by 
an arrow C (closing direction). Then, the hinge main body 
5 is turned from the terminal position toward the initial 
position in the direction as indicated by an arrow A (the 
other direction) about the first turn in gaxisLI with respect 
to the transmission case 2. At that time, the reception 
case 3 is not turned with respect to the hinge main body 
5 but it is turned about the first turning axis L1 in unison 
with the hinge body 5. Accordingly, when the hinge main 
body 5 reaches the initial position shown in FIG. 6, the 
reception case 3 reaches the intermediate position. 
When the hinge main body 5 reaches the initial position, 
it is abutted with the first abutment surface 24. By this, 
the hinge main body 5 is stopped. Thereafter, when the 
reception case 3 is pushed further toward the folding po- 
sition from the intermediate position in a direction as in- 
dicated by the arrow C, the reception case 3 is turned in 
the direction as indicated by the arrow C about the second 
turning axis L2 with respect to the hinge main body 5 
because the hinge main body 5 is stopped. When the 
reception case 3 is turned into the folding position, it is 
abutted with the transmission case 2 and stopped. 
[0030] Next, first hinges 6A, 6B and second hinges 7A, 
7B will be described which coact with the first through 
third abutment surfaces 24, 25, 34 to turn the reception 
case 3 and the hinge main body 5 in the above-mentioned 
order. The first hinges 6A, 6B are laterally symmetrically 
constituted, and the second hinges 7A, 7B are also lat- 
erally symmetrically constituted. Moreover, the first hinge 
6A and the second hinge 7A are same in basic constitu- 
tion only excepting a part of constitution. So, the first 
hinge 6A will be described first and then, the second 
hinge 7A will be described only on those points which 
are different from the first hinge 6A. Description of the 
first hinge 6B and the second hinge 7B is omitted. 
[0031] As shown in FIGS. 8 through 10, the first hinge 
6A includes a first fixing member 61, a first hinge shaft 
62, a first turnable member 63, a first movable member 
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64 and a first coiled spring (first biasing means) 65. 
[0032] The first fixing member 61 has a circular cylin- 
drical configuration and includes a bottom part 61a at 
one end part thereof. Through-hole 61b is formed in a 
central part of the bottom part 61a. The first hinge shaft 5 

62 is tumably passed through this through-hole 61b. A 
head part 62a is formed on one end part of the first hinge 
shaft 62. Abutment of the bottom part 61 a with this head 
part 62a prohibits the first fixing member 61 from escap- 
ing through one end part of the fist hinge shaft 62. 
[0033] The first tumable member 63 has a solid short 
circular columnar configuration and is arranged in oppos- 
ing relation to the first fixing member 61 . On the axis of 
the first tumable member 63, a reduced-diameter hole 
part 63a is formed in the end part on the first fixing mem- 
ber 61 side and an enlarged-diameter hole part 63b is 
formed in the reverse side end part. The other end part 
of the first hinge shaft 62 is non-turnably press-fitted in 
the reduced-diameter hole part 63a. Owing to this ar- 
rangement, the first turnable member 63 is tumably con- 
nected to the first fixing member 61 through the first hinge 
shaft 62. The first turnable member 63 may be designed 
in such a manner as to be able to turn with respect to the 
first hinge shaft 62. In that case, the first fixing member 
61 may be designed in such a manner as to be non-tum- 
able with respect to the first hinge shaft 62. The other 
end part of the first hinge shaft 62 is passed through the 
reduced-diameter hole part 63a and allowed to project 
slightly toward the enlarged-diameter hole part 63b. By 
caulking this projected part of the first hinge shaft 62 in 
the manner as by an imaginary line in FIG. 9, the first 
tumable member 63 is prohibited from escaping through 
the other end part of the first hinge shaft 62. 
[0034] The first movable member 64 is fitted to the cen- 
tral part of the first hinge shaft 62 located between the 
first fixing member 61 and the second turnable member 

63 in such a manner as to be turnable, and slideable in 
the axial direction of the first hinge shaft 62. The first 
movable member 64 is connected to the first fixing mem- 
ber 61 in such a manner as to be non-turnable, but mov- 
able in the axial direction of the first hinge shaft 62. The 
first coiled spring 65 is arranged between the first mov- 
able member 64 and the bottom part 61a of the first fixing 
member 61. By this coiled spring 65, the first movable 
member 64 is biased toward the first tumable member 63. 
[0035] As shown in FIG. 4, the first hinge 6A is ar- 
ranged with its axis aligned with the first turning axis L1 . 
The first fixing member 61 is non-tumably fitted to a sup- 
port hole 51 which is formed on an end face of the hinge 
main body 5 with its axis aligned with the first turning axis 
L1. One end part of the first turnable member 63 is 
non-turnably fitted to a support hole 26 formed on the 
first turning axis L1 of the transmission case 2 and the 
other end part is tumably fitted to the support hole 51. 
Owing to this arrangement, the transmission case 2 and 
the hinge main body 5 are tumably connected to each 
other through the first hinge 6A, and particularly about 
the first turning axis L1. When the hinge main body 5 is 



turned with respect to the transmission case 2, the first 
fixing member 61 and the first movable member 64 are 
turned in unison with respect to the transmission case 2 
and the first turnable member 63. 
[0036] As shown in FIGS. 9 and 15, a pair of spherical 
bodies 8A, 8B are fixedly embedded in the confronting 
surface with the first turnable member 63 of the first mov- 
able member 64 with their respective one parts projected 
toward the second tumable member 63. The pair of 
spherical bodies 8A, 8B are symmetrically arranged with 
respect to the first turning axis L1. That is, the pair of 
spherical bodies 8A, 8B are arranged on a circumference 
about the first turning axis L1 in such a manner as to be 
180 degrees away from each other in the peripheral di- 
rection. The pair of spherical bodies 8A, 8B are pushed 
against the confronting surface with the first movable 
member 64 of the first turnable member 63 by the first 
coiled spring 65. 

[0037] On the other hand, a pair nf recesses 9A, 9B 
and another pair of recesses 10A, 10B are, as shown in 
FIG. 11, formed on the confronting surface with the first 
movable member 64 of the first turnable member 63. The 
recesses 9A, 9B; 10A, 10B are arranged on the same 
circumference as the circumference on which the spher- 
ical bodies 8A, 8B are arranged. Moreover, the pair of 
recesses 9A, 9B are arranged 180 degrees away from 
each other in the peripheral direction, and the other pair 
of recesses 10A, 10B are also arranged 180 degrees 
away from each other in the peripheral direction. 
[0038] The pair of recesses 9A, 9B and the other pair 
of recesses 10A, 10B are arranged in such a manner as 
to have the following relation with the spherical bodies 
8A, 8B. That is, the pair of recesses 9A, 9B are arranged 
such that when the hinge main body 5 is turned to an 
initial nearby position which is located before the initial 
position by a predetermined angle (for example, 10 to 15 
degrees) in case the hinge main body 5 is turned toward 
the initial position from the terminal position in the direc- 
tion as indicated by an arrow A of FIG. 5 and in associate 
therewith, the spherical bodies 8A, 8B are turned in the 
direction as indicated by an arrow A of FIG. 11 with re- 
spect to the first turnable member 63, the spherical bod- 
ies 8A, 8B begin to enter the pair of recesses 9A, 9B, 
respectively, and the spherical bodies 8A, 8B are press 
contacted respectively with inclination surfaces 91, 91 
(see FIG. 12) which are formed in the respective bottom 
surfaces of the recesses 9A, 9B. Moreover, the pair of 
recesses 9A, 9B are arranged such that the spherical 
bodies 8A, 8B are slidingly moved on the inclination sur- 
faces 91 , 91 in the peripheral direction toward the centers 
of the recesses 9A, 9B until the hinge main body 5 reach- 
es the initial position from the initial nearby position. 
[0039] When the spherical bodies 8A, 8B are in contact 
with the inclination surfaces 91 , 91 of the recesses 9A, 
9B, the biasing force of the first coiled spring 65 is con- 
verted to a turn biasing force about the first turning axis 
L1 by the inclination surfaces 91, 91 and also by the 
spherical bodies 8A, 8B which are in contact with the 
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inclinations surfaces 91, 91. By this turn biasing force, 
the spherical bodies 8A, 8B are turn biased in the direc- 
tion as indicated by the arrow A of FIG. 1 1 and the hinge 
main body 5 is turn biased in the direction as indicated 
by the arrow A of FIGS. 5 through 7. Therefore, when 
the hinge main body 5 is located between the initial po- 
sition and the initial nearby position, the hinge main body 
5 is automatically turned to the initial position and held 
in that position by the turn biasing force of the first coiled 
spring 65 which has been converted by the inclination 
surfaces 91,91 and the spherical bodies 8A, 8B. As ap- 
parent from this, a first conversion means 1 1 adapted to 
convert the biasing force of the first coiled spring 65 into 
the turn biasing force is constituted by the inclination sur- 
faces 91 , 91 and the spherical bodies 8A, 8B, and a first 
turn biasing means (first turn prohibition means) 12 
adapted to turn bias the hinge main body 5 toward the 
terminal position from the initial position is constituted by 
the first conversion means 1 1 and the first coiled spring 
65. I he first turn biasing means 1 2 is adapted to prohibit 
the hinge main body 5 from turning toward the terminal 
position from the initial position. 

[0040] The pair of recesses 10A, 10B are arranged 
such that when the hinge main body 5 is turned to a ter- 
minal nearby position which is located before the terminal 
position by a predetermined angle (for example, 10 to 15 
degrees) in case the hinge main body 5 is turned toward 
the terminal position from the initial position in the direc- 
tion as indicated by the arrow B of FIG. 7 and in accom- 
pany therewith, the spherical bodies 8A, 8B are turned 
in the direction as indicated by the arrow B of FIG, 11 
with respect to the first tumable member 63, the spherical 
bodies 8A, 8B begin to enter the pair of recesses 10A, 
10B, respectively. The spherical bodies 8A, 8B entered 
the recesses 10A, 10B are press contacted respectively 
with inclination surfaces 101, 101 which are formed in 
the respective bottom surfaces of the recesses 10A, 10B 
as shown in FIG. 12. Moreover, the pair of recesses 10A, 
10B are arranged such that the spherical bodies 8A, 8B 
are slidingly moved on the inclination surfaces 101, 101 
in the peripheral direction toward the centers of the re- 
cesses 10A, 10B until the hinge main body 5 reaches the 
terminal position from the terminal nearby position. 
[0041] When the spherical bodies 8A, 8B are in contact 
with the inclination surfaces 101, 101 of the recesses 
10A, 10B, the biasing force of the first coiled spring 65 
is converted to a turn biasing force about the first turning 
axis L1 by the inclination surfaces 101, 101 and also by 
the spherical bodies 8A, 8B which are in contact with the 
inclinations surfaces 101, 101. By this turn biasing force, 
the spherical bodies 8A, 8B are turn biased in the direc- 
tion as indicated by the arrow B of FIG. 1 1 and the hinge 
main body 5 is turn biased in the direction ad indicated 
by the arrow B of FIGS. 5 through 7. Therefore, when 
the hinge main body 5 is located between the terminal 
position and the terminal nearby position, the hinge main 
body 5 is automatically turned to the terminal position 
and held in that position by the turn biasing force of the 



first coiled spring 65 which has been converted by the 
inclination surfaces 101, 101 and the spherical bodies 
8A, 8B. As apparent from this, a second conversion 
means 1 3 adapted to convert the biasing force of the first 

5 coiled spring 65 into the turn biasing force is constituted 
by the inclination surfaces 101, 101 and the spherical 
bodies 8A, 8B, and a second turn biasing means (second 
turn prohibition means) 1 4 adapted to turn bias the hinge 
main body 5 toward the terminal position from the initial 

10 position is constituted by the second conversion means 
1 3 and the first coiled spring 65. The second turn biasing 
means 14 is adapted to prohibit the hinge main body 5 
from turning toward the initial position from the terminal 
position. 

15 [0042] Next, the second hinge 7A will be described. 
The above-mentioned basic construction concerning the 
first hinge A is likewise applicable to the second hinge 
A. Therefore, the second hinge 7A includes, as shown 
in FIGS. 9 and 10 f a second fixing member 71, a second 
20 hinge shaft 62, a second tumable member 73, a second 
movable member 74 and a second coiled spring (second 
biasing means) as component members corresponding 
respectively to the first fixing member 61 , the first hinge 
shaft 62, the first tumable member 63, the first movable 
25 member 64 and the first coiled spring 65 of the first hinge 
6A. 

[0043] The second hinge 7A is arranged with the axis 
of the second hinge shaft 72 aligned with a second turning 
axis L2. The second fixing member 71 is non-turnably 
so fitted to a support hole 52 which is formed on an end face 
of the hinge main body 5 such that the axis of the support 
hole 52 is aligned with the second turning axis. The sec- 
ond turnable member 73 is non-turnably fitted at one end 
part thereof to a support hole 37 which is formed on the 
35 second turning axis L2 of the reception case 3 and turn- 
ably fitted at the other end part to the support hole 52. 
Owing to this arrangement, the reception case 3 is turn- 
ably connected to the hinge main body 5 through the 
second hinge 7A such that said reception case 3 is turn- 
40 able about the second turning axis L2. When the second 
tumable member 73 is turned with respect to the hinge 
main body 5, the second turnable member 73 is turned 
in unison with the reception case 3 with respect to the 
hinge main body 5, the second fixing member 71 and the 
45 second movable member 74. 

[0044] Instead of the recesses 9A, 9B; 10A, 10B, re- 
cesses 9C, 9D; 10C, 10D are formed on the confronting 
surface of the second tumable member 73 with respect 
to the second movable member 74, as shown in FIG. 1 3. 
50 The recesses 9C, 9D; 10C, 10D are different in arrange- 
ment in the peripheral direction from the 9A, 9B; 10A, 
10B. 

[0045] That is, one pair of recesses 9C, 9D are ar- 
ranged such that when the reception case 3 is turned to 
55 a folding nearby position which is located before the fold- 
ing position by a predetermined angle (for example, 10 
to 15 degrees) in case the reception case 3 is turned 
toward the folding position from the intermediate position 
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in the direction as indicated by the arrow C of FIGS. 5 
through 7 (at that time, the hinge main body 5 is stopped 
in the initial position), the spherical bodies 8A, 8B are 
entered respectively into the recesses 9C, 9D. The 
spherical bodies 8A, 8B entered respectively into the re- 
cesses 9C, 9D are press contacted respectively with in- 
clination surfaces 92, 92 which are formed on the bottom 
surfaces of the recesses 9C, 9D, as shown in FIG. 14. 
Moreover, the one pair of recesses 9C, 9D are arranged 
such that the spherical bodies 8A, 8B are slidingly moved 
on the inclination surfaces 92, 92 toward the centers of 
the recesses 9C, 9D in the peripheral direction until the 
reception case 3 reaches the folding position from the 
folding nearby position. 

[0046] When the spherical bodies 8A, 8B are in contact 
with the inclination surfaces 92, 92 of the recesses 9C, 
9D, the biasing force of the second coiled spring 75 is 
converted into a turn biasing force about the second turn- 
ing axis L2 by the inclination surfaces 92, 92 and by the 
spherical bodies 8A, 8B which are in contact with the 
inclination surfaces 92, 92. By this turn biasing force, the 
second turnable member 73 is turn biased in the direction 
as indicated by the arrow C of FIG. 13 and thus, the re- 
ception case 3 is turn biased in the direction as indicated 
by the arrow C of FIGS. 5 through 7. Therefore, when 
located between the folding position and the folding near- 
by position, the reception case 3 is automatically turned 
to the folding position by the turn biasing force of the 
second coiled spring 75 which has been converted by 
the inclination surfaces 92, 92 and by the spherical bodies 
8A, 8B, and held in that folding position. As apparent from 
this, a third conversion means 15 adapted to convert the 
biasing force of the second coiled spring 75 into a turn 
biasing force is constituted by the inclination surfaces 92, 
92 and the spherical bodies 8A, 8B, and a third turn bi- 
asing means (third turn prohibition means) 16 adapted 
to turn bias the reception case 3 toward the folding po- 
sition from the intermediate position through the third 
conversion means 15 and the second coiled spring 75. 
The third turn biasing means 16 prohibits the reception 
case 3 from turning toward the transmission position (de- 
veloping position) by its turn biasing force. 
[0047] The other pair of recesses 10C, 10D are ar- 
ranged such that when the reception case 3 is turned to 
an intermediate nearby position which is located before 
the intermediate position by a predetermined angle (for 
example, 10 to 15 degrees) in case the reception 3 is 
turned toward the intermediate position from the folding 
position in the direction as indicated by the arrow D of 
FIGS. 5 through 7 (at that time, the hinge main body 5 is 
stopped in the initial position), the spherical bodies 10C, 
10D are entered into the recesses 10C, 10D, respective- 
ly. The spherical bodies 8A, 8B entered into the recesses 
10C, 10D are press contacted respectively with inclina- 
tion surfaces 102, 102 which are formed on the bottom 
surfaces of the recesses 10C, 10D, as shown in FIG. 14. 
Moreover, the one pair of recesses 10C, 10D are ar- 
ranged such that the spherical bodies 8A, 8B are slidingly 



moved on the inclination surfaces 102, 102 toward the 
centers of the recesses 10C, 10D in the peripheral direc- 
tion until the reception case 3 reaches the intermediate 
position from the intermediate nearly position. 
5 [0048] When the spherical bodies 8A, 8B are in contact 
with the inclination surfaces 102, 102 of the recesses 
10C, 10D, the biasing force of the second coiled spring 
75 is converted into a turn biasing force about the second 
turning axis 12 by the inclination surfaces 102, 102 and 
by the spherical bodies 8A, 8B which are in contact with 
the inclination surfaces 102, 102. By this turn biasing 
force, the second turnable member 73 is turn biased in 
the direction as indicated by the arrow D of FIG. 13 and 
thus, the reception case 3 is turn biased in the direction 
as indicated by the arrow D of FIGS. 5 through 7. There- 
fore, when locating between the intermediate position 
and the intermediate nearby position, the reception case 
3 is automatically turned to the intermediate position by 
the turn biasing force of the second coiled spring 75 which 
has been converted by the inclination surfaces 101 , 102 
and the spherical bodies 8A, 8B and held in that inter- 
mediate position. As apparent from this, a fourth conver- 
sion means 17 adapted to convert the biasing force of 
the second coiled spring 75 into a turn biasing force is 
constituted by the inclination surfaces 102, 102 and the 
spherical bodies 8A, 8B, and a fourth turn biasing means 
(fourth turn prohibition means) 18 adapted to turn bias 
the reception case 3 toward the intermediate position 
from the folding position is constituted by the fourth con- 
version means 17 and the second coiled spring 75. The 
fourth turn prohibition means 18 prohibits the reception 
case 3 from turning toward the folding position from the 
intermediate position by its turn biasing force. 
[0049] The angles of inclination of the inclination sur- 
faces 91, 101 with respect to a plane orthogonal to the 
first turning axis L1 are, as shown in FIG. 12, set to be 
angles a 1 and p 1 , respectively. The angles of inclination 
of the inclination surfaces 92, 102 with respect to a plane 
orthogonal to the second turning axis L2 are, as shown 
in FIG. 14, set to be angles a 2 and p 2, respectively. 
The angle a 1 is set to be larger than the angle a 2, and 
the angle p 2 is set to be larger than p 1 . Therefore, the 
turn biasing force of the first turn biasing means 12 is set 
to be larger than the turn biasing force of the third turn 
biasing means 16, and the turn biasing force of the fourth 
turn biasing means 18 is set to be larger than the turn 
biasing force of the second turn biasing means 14. 
[0050] Although it is set as a1 = p2 and a2 = pi in this 
embodiment, the relation of size between the angle a1 
and the angle p2, and the relation of size between the 
angle ct2 and the angle p1 may be optionally set as long 
as the turn biasing force of the fourth turn biasing means 
18 is set to be larger than the turn biasing force of the 
second turn biasing means 14. 

[0051] In the portable cellular telephone set 1 having 
the above-mentioned construction, it is presumed that 
as shown in FIG. 5, the hinge main body 5 is located in 
the initial position and the reception case 3 is located in 
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the folding position. In that state, as shown in FIG. 1 6(A), 
the spherical bodies 8A, 8B of the first hinge 6A are en- 
tered in the recesses 9A, 9B, respectively and the spher- 
ical bodies 8A, 8B of the second hinge 7A are entered in 
the recesses 9C, 9D, respectively. 
[0052] When it is attempted to turn the reception case 
3 toward the transmission position, the hinge main body 
5 is held in the stopped state in the initial position because 
the turn biasing force of the first turn biasing means 12 
islargerthantheturn biasing force of the third turn biasing 
means 16, and the reception case 3 is turned first in the 
direction of the arrow D of FIG. 5 about the second turning 
axis L2. That is, the reception case 3 is turned toward 
the intermediate position with respect to the hinge main 
body 5. During the time the reception case 3 is turned 
from the folding position to the folding nearby position, 
the reception case 3 is turned against the turn biasing 
force of the third turn biasing means 16. When the re- 
ception case 3 is located between the folding nearby po- 
sition and the intermediate nearby position, the spherical 
bodies 8A, 8B are slidingly moved on the confronting 
surface of the second tumable member 73 with respect 
to the second movable member 74 and a frictional resist- 
ance is generated therebetween. Therefore, the recep- 
tion case 3 is turned against the frictional resistance. Of 
course, since this frictional resistance is smaller than the 
turn biasing force of the first turn biasing means 12, the 
hinge main body 5 is held in its stopped state in the initial 
position. 

[0053] When the reception case 3 reaches the inter- 
mediate nearby position, as shown in FIG. 16(B), the 
spherical bodies 8A, 8B of the second hinge 7A are press 
contacted with the inclination surfaces 102, 102 of the 
recesses 10C, 10D, respectively and as a result, the re- 
ception case 3 is automatically turned to the intermediate 
position by the turn biasing force of the fourth turn biasing 
means 18. When the reception case 3 is turned to the 
intermediate position, the third abutment surface 34 is 
abutted with the hinge main body as shown in FIG. 6. 
This makes it impossible for the reception case 3 to turn 
toward the intermediate position from the folding position 
with respect to the hinge main body 5 and thus, the re- 
ception case 3 is stopped with respect to the hinge main 
body 5. 

[0054] When it is attempted to turn the reception case 
3 further toward the transmission position from the inter- 
mediate position, the hinge main body 5 begins to turn 
toward the terminal position from the initial position about 
the first turning axis L1 because the reception case 3 is 
non-turnable with respect to the hinge main body 5 and 
in accompany therewith, the reception case 3 is contin- 
uously turned toward the transmission position. During 
the time the hinge main body 5 is turned from the initial 
position to the initial nearby position (during the time the 
reception case 3 is turned to a position away by a pre- 
determined angle toward the transmission position from 
the intermediate position), the hinge main body 5 is 
turned against the biasing force of the first turn biasing 



means 12. When the hinge main body 5 is located be- 
tween the initial nearby position and the terminal nearby 
position, the spherical bodies 8A, 8B are slidingly moved 
on the confronting surface of the fist tumable member 63 
5 with respect to the first movable member 64 and a fric- 
tional resistance is generated therebetween. Therefore, 
the hinge main body 5 is turned against this frictional 
resistance. 

[0055] When the hinge main body 5 reaches the ter- 

10 minal nearby position, as shown in FIG. 1 6(C), the spher- 
ical bodies 8A, 8B of the first hinge 6A are press contacted 
with the inclination surfaces 101, 101 of the recesses 
10A, 10B, respectively, and as a result, the hinge main 
body 5 is automatically turned to the terminal position by 

15 the turn biasing force of the second turn biasing means 
14. When the hinge main body 5 reaches the terminal 
position, as shown in FIG. 7, the hinge main body 5 is 
abutted with the second abutment surface 25 and 
stopped. At that time, the reception case 3, which has 

20 been turned in unison with the hinge main body 5, already 
reaches the transmission position. The reception case 3 
is held in the transmission position by the turn biasing 
force of the second turn biasing means 14. 
[0056] In the state of FIG. 7 where the hinge main body 

25 5 is located in the terminal position and the reception 
case 3 is located in the transmission position, when it is 
attempted to turn the reception case 3 toward the folding 
position, the reception case 3 is held in its stopped state 
with respect to the hinge main body 5 because the turn 

30 biasing force of the fourth turn biasing means 18 is larger 
than the turn biasing force of the second turn biasing 
means 14, and the hinge main body 5 is turned toward 
the initial position from the terminal position about the 
first turning axis L1. Of course, the reception case 3 is 

35 turned toward the folding position from the transmission 
position with respect to the transmission case 2 in ac- 
cordance with the turn of the hinge main body 5. During 
the time the hinge main body 5 is turned from the terminal 
position to the terminal nearby position, the hinge main 

40 body 5 is turned against the turn biasing force of the sec- 
ond turn biasing means 14. When locating between the 
terminal nearby position and the initial nearby position, 
the hinge main body 5 is turned against the frictional re- 
sistance generated between the spherical bodies 8A, 8B 

45 and the first tumable member 63. Since this frictional 
resistance is smaller than the turn biasing force of the 
fourth turn biasing means 18, the reception case 3 is not 
turned with respect to the hinge main body 5. 
[0057] When the hinge main body 5 reaches the initial 

50 nearby position, the spherical bodies 8A, 8B are press 
contacted with the inclination surfaces 91, 91, respec- 
tively and as a result, the hinge main body 5 is automat- 
ically turned to the initial position by the turn biasing force 
of the first turn biasing means 12. Then, as shown in FIG. 

55 6, the hinge main body 5 is abutted with the first abutment 
surface 24 and stopped. At that time, the reception case 
3, which has been turned in unison with the hinge main 
body 5, already reaches the intermediate position. 
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[0058] When it is attempted to turn the reception case 
3 toward the folding position from the intermediate posi- 
tion, only the reception case 3 is turned toward the folding 
position from the intermediate position because the hinge 
main body 5 is stopped in the initial position. During the s 
time the reception case 3 is turned to the intermediate 
nearby position from the intermediate position, the re- 
ception case 3 is turned against the turn biasing force of 
the fourth turn biasing means 1 8. When locating between 
the intermediate nearby position and the folding nearby 
position, the reception case 3 is turned against the fric- 
tional resistance generated between the spherical bodies 
8A, 8B and the second turnable member 73. When the 
reception case 3 reaches the folding nearby position, the 
spherical bodies 8A, 8B are press contacted with the in- 
clination surfaces 92, 92, respectively and as a result, 
the reception case 3 is automatically turned to the folding 
position by the turn biasing force of the third turn biasing 
means 16 and held in the folding position. By this, the 
portable cellular telephone set 1 is returned to the original 
state of FIG. 5. 

[0059] As seen, since the turning sequential order of 
the reception case 3 and the hinge main body 5 in the 
portable cellulartelephone set 1 is predetermined, it nev- 
er occurs such a necessity as to change the acting di- 
rection of the force acting on the reception case 3 in the 
midway of the turning operation of the reception case 3 
and it can be prevented from occurring such a case where 
the user tends to have an uneasy feeling. 
[0060] Next, a second embodiment according to the 
first mode of the present invention shown in FIGS. 17 
through 26 will be described. In a portable cellulartele- 
phone set 1A according to this embodiment, as shown 
in FIGS. 17(A) through 17(C), the reception case 3 is 
turned about 360 degrees with respect to the transmis- 
sion case 2 through the hinge main body 5, and the po- 
sition where the reception case 3 is turned about 180 
degrees from the folding position is the intermediate po- 
sition. In order to make it possible to turn the reception 
case 3 by 360 degrees, a cutout part 28 instead of the 
recess 21 is formed on the lower case half body 2B of 
the transmission case 2 and a cutout part 35 instead of 
the recess 31 is formed on the upper case half body 3B 
of the reception case 3. As shown in FIG. 19, the first 
and second turning axes L1 , L2 are arranged in the same 
position in the longitudinal direction of the transmission 
case 2 and the reception case 3. 
[0061] As shown in FIG. 21 , the folding position of the 
reception case 3 is restricted by abutment of the reception 
case 3 with the transmission case 2, and the initial posi- 
tion of the hinge main body 5 is restricted by abutment 
of the hinge main body 4 with the first abutment surface 
24 of the cutout 22. This is same as in the above-men- 
tioned embodiment. However, as shown in FIG. 22, the 
intermediate position of the reception case 3 is restricted 
by abutment of a wall surface 35a (third stop means) 
extending in the short direction of the reception case 3 
of the entire wall surface which defines the cutout part 



35 formed on the uppercase half body 3B with the hinge 
main body 5. Also, as shown in FIG. 23, the terminal 
position (transmission position of the reception case 3) 
of the hinge main body 5 is restricted by abutment of the 
hinge main body 5 with a wall surface (second stop 
means) 28a extending in the short direction of the trans- 
mission case 2 of the entire wall surface which defines 
the cutout part 28 formed on the lower case half body 2B. 
[0062] In the first hinge 6A according to this embodi- 
ment, in order to make it possible to turn the hinge main 
body 5 by 180 degrees with respect to the transmission 
case 2, as shown in FIG. 24, a pair of recesses 9A, 9B 
arranged on the confronting surface of the first turnable 
member 63 with the first movable member 64 in such a 
manner as to be 180 degrees away from each other in 
the peripheral direction, and another pair of recesses 
10A, 10B are arranged on the confronting surface of the 
first turnable member 63 with the first movable member 
64 in such a manner as to be 180 degrees away from 
each other in the peripheral direction. Moreover, the re- 
cesses 9A, 10B are arranged in the same position in the 
peripheral direction and the recesses 9B, 10A are ar- 
ranged in the same position in the peripheral direction. 
In order to make such an arrangement possible, the re- 
cesses 9A, 9B are arranged on the outer periphery side, 
and the recess 1 0B is arranged inside the recess 9A and 
the recess 10A is arranged inside the recess 9A. Such 
an arrangement of the recesses 9A, 9B; 1 0A, 1 0B is same 
as in the second hinge 7A. That is, in this embodiment, 
the first turnable member 63 of the first hinge 6A and the 
second turnable member 73 of the second hinge 7A are 
constructed in the same manner. However, the first and 
second hinges 6A, 7A are, as later described, different 
in relation between the recesses 9A, 9B; 10A, 10B and 
the spherical bodies 8A, 8B. 

[0063] The recesses 9A, 10A are connected to each 
other through a guide groove 63c extending spirally, and 
the recesses 9B, 10B are connected to each other 
through a guide groove 63d extending spirally. Owing to 
this arrangement, the spherical bodies 8A, 8B can move 
between the recesses 9A, 1 0A and the recesses 9B, 10B, 
respectively. When the spherical bodies 8A, 8B are 
moved between the recesses 9A, 10A and the recesses 
9B, 10B, respectively, the spherical bodies 8A, 8B are 
moved radially with respect to the first movable member 
64 because the guide grooves 63c, 63d are spirally 
formed. In order to make it possible to move the spherical 
bodies 8A, 8B in the radial direction of the first movable 
member 64, as shown in FIG. 25, a pair of receiving re- 
cesses 64a, 64b extending radially are formed on the 
confronting surface of the first movable member 64 with 
the first turnable member 63, and the spherical bodies 
8A, 8B are received respectively in the receiving recess- 
es 64a, 64b each with a part thereof projecting toward 
the first turnable member 63 from the receiving recesses 
64a, 64b, respectively such that the spherical bodies 8A, 
8B are movable in the longitudinal direction of the receiv- 
ing recesses 64a, 64b, respectively. Owing to this ar- 



15 



20 



25 



30 



35 



40 



45 



50 



15 



29 



EP 1 614 913 A1 



30 



rangement, the spherical body 8A can smoothly move 
between the recesses 8A, 9A, and the spherical body 8B 
can smoothly move between the recesses 8B, 9B. Of 
course, though not shown, a pair of similar receiving re- 
cesses are formed on the second movable member 74 
of the second hinge 7A, and the spherical bodies 8A, 8B 
are movably received in the receiving recesses, respec- 
tively. 

[0064] The relation between the spherical bodies 8A, 
8B and the recesses 9A, 9B; 10A, 10B will now be de- 
scribed. When the reception case 3 is located in the fold- 
ing position and the hinge main body 5 is located in the 
initial position, as shown in FIG. 26(A), the spherical bod- 
ies 8A, 8B are entered in the recesses 9A, 9B, respec- 
tively, in the first hinge 6A and entered in the recesses 
10A, 10B, respectively, in the second hinge 7A. As a 
result, the biasing force of the first coiled spring 65 is 
converted into a turn biasing force for turning the hinge 
main body 5 toward the initial position from the terminal 
position in one direction (the direction as indicated by the 
arrow A of FIG. 21) by the spherical bodies 8A, 8B and 
the inclination surfaces (not shown) formed on the bottom 
surfaces of the recesses 9A, 9B. As apparent from this, 
the first conversion means 1 1 is constituted by the spher- 
ical bodies 8A, 8B and the inclination surfaces formed 
on the bottom surfaces of the recesses 9A, 9B, and the 
first turn biasing means (first turn prohibition means) 12 
is constituted by the first conversion means 1 1 and the 
first coiled spring 65. On the other hand, the biasing force 
of the second coiled spring 75 is converted into a turn 
biasing force for turn biasing the reception case 3 toward 
the folding position from the intermediate position in the 
closing direction (the direction as indicated by the arrow 
C of FIG. 21) by the spherical bodies 8A, 8B and the 
inclination surfaces formed on the bottom surfaces of the 
recesses 10A, 1 0B. Thus, the third conversion means 15 
is constituted by the spherical bodies 8A, 8B and the 
inclination surfaces formed on the bottom surfaces of the 
recesses 10A, 10B, and the third turn biasing means 
(third turn prohibition means) 1 6 is constituted by the third 
conversion means 15 and the second coiled spring 75. 
Of course, the turn biasing force of the first turn biasing 
means 12 is set to be larger than the turn biasing force 
of the third turn biasing means 16. Therefore, when the 
reception case 3 is turned toward the transmission posi- 
tion in a state where the reception case 3 is located in 
the folding position and the hinge main body 5 is located 
in the initial position, the hinge main body 5 is held in the 
stopped state in the initial position and only the reception 
case 3 is turned toward the developing position about 
the first turning axis L2. 

[0065] When the reception case 3 is turned to the in- 
termediate position from the folding position, as shown 
in FIG. 22, the wall surface 35a is abutted with the hinge 
main body 5 thus making it impossible for the reception 
case 3 to turn further toward the developing position 
(opening direction) from the folding position with respect 
to the hinge main body 5. When the reception case 3 is 



turned to the intermediate position, the spherical bodies 
8A, 8B of the second hinge 7A are entered into the re- 
cesses 9A, 9B, respectively, as shown in FIG. 26(B). As 
a result, the biasing force of the second coiled spring 75 

5 is converted into a turn biasing force for turn biasing the 
reception case 3 toward the intermediate position from 
the folding position in the opening direction (the direction 
as indicated by the arrow D of FIG, 22) by the spherical 
bodies 8A. 8B and the inclination surfaces formed on the 

io bottom surfaces of the recesses 9A, 9B. Thus, the fourth 
conversion means 1 7 is constituted by the spherical bod- 
ies 8A, 8B of the second hinge 7A and the inclination 
surfaces formed on the bottom surfaces of the recesses 
9A, 9B, and the fourth turn biasing means (fourth turn 

15 biasing means) 1 8 is constituted by the fourth conversion 
means 17 and the second coiled spring 75. 
[0066] When it is attempted to turn the reception case 
3 further toward the developing position from the inter- 
mediate position, the hinge main body 5 is turned toward 

20 the terminal position from the initial position in one direc- 
tion (the direction as indicated by the arrow B of FIG. 22) 
about the first turning axis L1 because the reception case 
3 is non-turnable with respect to the hinge main body 3. 
When turned to the terminal position, the hinge main body 

25 5 js abutted with the wall surface 28a and stopped as 
shown in FIG. 23. At that time, since the reception case 
3 is turned in unison with the hinge main body 5, the 
reception case 3 already reaches the developing posi- 
tion. When the hinge main body 5 is turned to the terminal 

30 position, the spherical bodies 8A, 8B of the first hinge 6A 
are entered in the recesses 10A, 10B, respectively, as 
shown in FIG. 26(C). As a result, the biasing force of the 
first coiled spring 65 is converted into a turn biasing force 
for turn biasing the hinge main body 5 toward the terminal 

35 position from the initial position in the other direction (the 
direction as indicated by the arrow B of FIG. 23) by the 
spherical bodies 8A, 8B and the inclination surfaces 
formed on the bottom surfaces of the recesses 1 0A, 10B. 
Thus, the second conversion means 13 is constituted by 

io the spherical bodies 8A, 8B of the first hinge 6A and the 
inclination surfaces formed on the bottom surfaces of the 
recesses 10A, 10B, and the second turn biasing means 
(second turn prohibition means) 14 is constituted by the 
second conversion means 13 and the first coiled spring 

45 65. 

[0067] When it is attempted to turn the reception case 
3 toward the folding position in a state where the recep- 
tion case 3 is located in the developing position and the 
hinge main body 5 is located in the terminal position, the 

50 reception case 3 is held in the stopped state with respect 
to the reception case 3 since the turn biasing force of the 
second turn biasing means 14 is set to be larger than the 
turn biasing force of the second turn biasing means 14, 
and the hinge main body 4 is turned toward the initial 

55 position from the terminal position about the first turning 
axis L1. The hinge main body 5 is stopped when it is 
turned to the initial position. At that time, the reception 
case 3 turned in unison with the hinge main body 5 al- 



16 



31 

ready reaches the intermediate position. When the re- 
ception case 3 is turned toward the folding position from 
the intermediate position, only the reception case 3 is 
turned because the hinge main body 5 is the stopped 
state. The reception case 3 is turned until it is abutted 
with the transmission case 2 and stopped when it reaches 
the folding position. 

[0068] The construction and operation of the portable 
cellular telephone set 1A other than those mentioned 
above are same as the construction and operation of the 
portable cellular telephone set 1 . For example, when lo- 
cated between the folding position and the folding nearby 
position, the reception case 3 is automatically turned to 
the folding position by the third turn biasing means 13. 
[0069] It should be noted, however, that the first mode 
of the present invention is not limited to the above-men- 
tioned embodiments but it can be changed and/or mod- 
ified according to necessity without departing from the 
subject matter of the present invention. 
[0070] For example, in the above-mentioned embodi- 
ments, although the planes of the recesses 9A, 8B, 9C, 
9D; 10A, 10B, 10C, 10D which with the spherical bodies 
8 A, 8B are contacted, are inclination surfaces which are 
inclined at predetermined angles, the respective planes 
of the recesses 9A through 10D, with which the spherical 
bodies 8A, 8B are contacted, may be formed as surfaces 
which are different in inclination angles at each part of 
the surfaces, as long as the turn biasing force of the first 
turn biasing means 18 is set to be larger than the biasing 
force of the second turn biasing means 14. 
[0071] Moreover, in the above-mentioned embodi- 
ments, although the recesses 9A through 1 0D are formed 
on the first and second tumable members 63, 73 and the 
spherical bodies 8A, 8B are provided on the first and 
second movable members 63, 73, respectively, it is also 
accepted that spherical bodies are provided on the first 
and second tumable members 63, 73 and recesses are 
formed on the first and second movable members 64, 
74. Moreover, instead of the spherical bodies 8A, 8B, for 
example, semispherical projections may be formed on 
the first and second movable members 64, 74. 
[0072] Furthermore, in the above-mentioned embodi- 
ments, in case the reception case 3 is to be turned in one 
direction from any one of the folding position, the inter- 
mediate position and the developing position (transmis- 
sion position), one of the reception case 3 and the hinge 
main body 5 is immediately turned in that direction. How- 
ever, it is also accepted that after the other of the recep- 
tion case 3 and the hinge main body 5 is turned in one 
direction only by a range of angle small enough not to 
give any sense of uncomfo liability, the one of the recep- 
tion case 3 and the hinge main body 5 is turned in that 
direction. For example, in case the reception case 3 is 
turned toward the folding position from the transmission 
position, when the reception case 3 is operated to turn, 
the hinge main body 5 is immediately turned toward the 
initial position from the terminal position according to the 
above-mentioned embodiments. However, it is also ac- 
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cepted that the hinge main body 5 is turned after the 
reception case 3 is turned toward the transmission posi- 
tion only if the angle is small. Such a turning operation 
as just mentioned can be obtained by employing the fol- 

5 lowing construction. 

[0073} That is, in the above-mentioned embodiments, 
although the transmission position is restricted by abut- 
ment of the third abutment surface 34 of the reception 
case 3 with the hinge main body 5, such restriction is 

10 canceled. Then, the reception case 3 is caused to turn 
toward the transmission position by entry of the spherical 
bodies 8A, 8B in the recesses 9A, 9B. Since there is no 
restriction caused by the third abutment surface 34, the 
reception case 3 is kept turned until the spherical bodies 

15 8A, 8B are moved to the central parts (the deepest parts) 
of the bottom surfaces of the recesses 9A, 9B and 
stopped. The radii of curvature of the bottom surfaces of 
the central parts of the recesses 9A, 9B are set to be 
larger than the radii of the spherical bodies 8A, 8B. Owing 

20 to this arrangement, when the reception case 3 is turned 
toward the folding position from the stopping position, 
the reception case 3 is turned with respect to the hinge 
main body 5 without turning the hinge main body 5 in 
such a small range of angle for allowing the spherical 

25 bodies 8A, 8B to contact the inclination surfaces 91 of 
the recesses 9A, 9B, respectively. Thereafter, when the 
spherical bodies 8A, 8B are contacted with the inclination 
surfaces 91 , the fourth turn prohibition means 18 prohib- 
its the turn of the reception case 3 with respect to the 

30 hinge main body 5. Therefore, afterwards, the hinge main 
body 5 is turned to the initial position from the terminal 
position in the same manner as in the case with the 
above-mentioned embodiments. Such a turning opera- 
tion as just mentioned can be performed in the same 

35 manner not only when the reception case 3 is located in 
the transmission position (developing position) but also 
when the reception case 3 is located in the folding posi- 
tion or in the intermediate position. 
[0074] Moreover, in the above-mentioned embodi- 

40 ments, because of such a structural feature that the trans- 
mission case 2 serves as a first case and the reception 
case 3 serves as the second case, the transmission case 
2 is fixed and the reception case 3 is turned, and so, in 
case the reception case 3 serving as the second case is 

45 to be turned to the transmission position (developing po- 
sition) from the folding position, the hinge main body 5 
is turned with respect to the transmission case 2 after 
the second case 2 is turned with respect to the hinge 
main body 5, and in case the reception case 3 is to be 

50 turned to the folding position from the transmission po- 
sition, the reception case 3 is turned with respect to the 
hinge main body 5 after the hinge main body 5 is turned 
with respect to the transmission case 2. It should be not- 
ed, however, that the transmission case 2 may serve as 

55 a reception case and the reception case 3 may serve as 
a transmission case. In other words, the transmission 
case 2 may serve as a second case and the reception 
case 3 may serve as a first case. In that case, the recep- 
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tion case 3 serving as a transmission case is fixed, and 
the transmission case 2 as a reception case is turned 
with respect to the reception case 3. When the transmis- 
sion case 2 is to be turned to the transmission position 
from the folding position, first, the hinge main body 5 is 5 
turned with respect to the reception case 3, and thereaf- 
ter, the transmission case 2 is turned with respect to the 
hinge main body 5. Similarly, when the transmission case 

2 is to be turned to the folding position from the trans- 
mission position, first, the transmission case 2 is turned 
with respect to the hinge main body 5, and thereafter, 
the hinge main body 5 is turned with respect to the re- 
ception case 3. As apparent from this, the turning order 
between the second case (reception case 3 or transmis- 
sion case 2) and the hinge main body 5 becomes reverse 
depending on when the transmission case 2 serves as 
a first case and when the reception case 3 serves as a 
first case. 

[0075] Next, one embodiment according to a second 
mode of the present invention will be described. In a port- 
able cellular telephone set according to this embodiment, 
its basic construction and the basic construction of the 
first and second hinges 6A, 6B; 7A, 7B are same as those 
of the above-mentioned portable cellular telephone set. 
In the above-mentioned portable cellular telephone set 
1, the folding position, the intermediate position and the 
transmission position of the reception case 3 and the 
initial position and the terminal position of the hinge main 
body 5 are restricted by abutment of the reception case 

3 with the transmission case 2 or by abutment of the 
hinge main body 5 with the transmission case 2 or the 
reception case 3. On the other hand, in this embodiment, 
the positions of the reception case 3 and the hinge main 
body 5 are restricted by the first and second hinges 6A, 
6B; 7A, 7B, respectively. Only in the foregoing construc- 
tion, the portable cellular telephone set of this embodi- 
ment is different from the above-mentioned portable cel- 
lular telephone set 1 . In this embodiment, therefore, only 
the construction for performing the positional restriction 
by means of the first and second hinges 6A through 7B 
with respect to the reception case 3 and the hinge main 
body 5 will be described. The same component parts as 
in the portable cellular telephone set 1 are denoted by 
same reference numerals and description thereof is omit- 
ted. 

[0076] In case the reception case 3 is to be returned 
to the folding position shown in FIG. 1(A) from the trans- 
mission position shown in FIG. 1(C) via the intermediate 
position shown in FIG. 1(B) after the reception case 3 is 
turned to the transmission position from the folding po- 
sition via the intermediate position, the reception case 3 
and the hinge main body 5 are turned in the same order 
as the reception case 3 and the hinge main body 5 of the 
portable cellular telephone set 1 . That is, at the time the 
reception case 3 is turned to the intermediate position 
from the folding position, the hinge main body 5 is held 
in the stopped state shown in FIGS. 1(A) and 27. The 
position of the hinge main body 5 at that time is the first 



initial position. On the other hand, the reception case 3 
is turned by a predetermined angle (100 degrees in this 
embodiment) to the second turning position shown in 
FIGS. 1(B) and 28 from the second initial position shown 
in FIGS. 1(A) and 27 about the second turning axis L2 
with respect to the hinge main body 5. By this, the recep- 
tion case 3 is turned to the intermediate position from the 
folding position. Therefore, when the hinge main body 5 
is located in the first initial position, the folding position 
and the second initial position of the reception case 3 are 
in the same position and the intermediate position and 
the second turning position are in the same position. 
When it is attempted to turn the reception case 3 further 
toward the transmission position from the intermediate 
position, the reception case 3 is held in the stopped state 
with respect to the hinge main body 5, and the hinge main 
body 5 begins to turn toward the first turning position from 
the first initial position about the first turning axis L1 . As 
a result, the reception case 3 is turned toward the trans- 
mission position from the intermediate position. When 
the hinge main body 5 reaches the first turning position 
shown in FIGS. 1(C) and 29 by turning by a predeter- 
mined angle (60 degrees in this embodiment), the hinge 
main body 5 is stopped. At that time, the reception case 
3 already reaches the transmission position by turning in 
unison with the hinge main body 5 about the first turning 
axis L1. 

[0077] In case the reception case 3 is to be turned to 
the intermediate position from the transmission position, 
the reception case 3 is held in the stopped state in the 
second turning position with respect to the hinge main 
body 5, and the hinge main body 5 is turned to the first 
initial position from the first turning position about the first 
turning axis L1 . By this, the reception case 3 is turned to 
the intermediate position from the transmission position. 
At the time the reception case 3 is to be turned to the 
folding position from the intermediate position, the hinge 
main body 5 is held in the stopped state in the first initial 
position, and the reception case 3 is turned to the second 
initial position from the second turning position about the 
second turning axis L2 with respect to the hinge main 
body 5. By this, the reception case 3 is turned to the 
folding position from the intermediate position. In the fold- 
ing position, the reception case 3 is not abutted with the 
transmission case 2 but the reception case 3 is slightly 
away from the transmission case 2. 
[0078] In order to turn the reception case 3 and the 
hinge main body 5 in the above-mentioned order, as 
shown in FIG. 30, a pair of spherical bodies 66, 66 are 
symmetrically arranged with respect to the first turning 
axis L1 on the confronting surface of the first movable 
member 64 with the first turnable member 63. That is, 
the pair of spherical bodies 66, 66 are on the circumfer- 
ence about the first turning axis L1 in such a manner as 
to be 1 80 degrees away from each other in the peripheral 
direction. A pair of spherical bodies 76, 76 are arranged 
in the same relation between the pair of spherical bodies 
66, 66 on the confronting surface of the second movable 
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member 74 with the second turnable member 73. As 
shown in FIG. 31, two pairs of the first engagement re- 
cesses 63A, 63B are formed on the confronting surface 
of the first turnable member 63 with the first movable 
member 64, and two pairs of recesses 73A, 73B are 5 
formed on the confronting surface of the second turnable 
member 73 with the second movable member 74. The 
two pairs of first engagement recesses 63A, 63B are ar- 
ranged on the same circumference as the circumference 
on which the one pair of spherical bodies 66, 66 are ar- 
ranged. The one pair of first engagement recesses 63A, 
63B and the other pair of first engagement recesses 63A. 
63B are symmetrically arranged about the first turning 
axis L1. That is, they are arranged 180 degrees away 
from each other in the peripheral direction. The first en- 
gagement recesses 63A, 63B are arranged away from 
each other in the peripheral direction by a predetermined 
angle (about 60 degrees in this embodiment). The two 
pairs of second engagement recesses 73A, 73B are ar- 
ranged on the case circumference as the circumference 
on which the pair of spherical bodies 76, 76 are arranged. 
The one pair of second engagement recesses 73A, 73B 
and the other pair of second engagement recesses 73A, 
73B are symmetrically arranged about the second turning 
axis L2. That is, they are arranged 180 degrees away 
from each other. The second engagement recesses 73A, 
73B are arranged away from each other in the peripheral 
direction by a predetermined angle (about 100 degrees 
in this embodiment). 

[0079] As shown in FIGS. 32 and 35, the first engage- 
ment recess 63A includes inclination surfaces 63a, 63b 
having rising gradients rising toward the opposite end 
edges in the peripheral direction about the first turning 
axis L1 from the central part of the recess 63A. As shown 
in FIG. 32, the inclination surfaces 63a, 63b are arranged 
such that when the hinge main body 5 is located in the 
first initial position, the spherical body 66 biased by the 
first coiled spring 65 is simultaneously press contacted 
with the inclination surfaces 63a, 63b. By this, the hinge 
main body 5 is held in the first initial position as long as 
no force acts on the hinge main body 5. 
[0080] The inclination surface 63a of the first engage- 
ment recess 63A converts the biasing force of the first 
coiled spring 65 into a turn biasing force. This turn biasing 
force prohibits the spherical body 66 from moving in the 
direction as indicated by an arrow X (in the peripheral 
direction about the first turning axis L1 ) of FIG. 32 through 
the first fixing member 61 and the first movable member 
64 which would otherwise move in that direction when 
the hinge main body 5 is turned toward the first turning 
position from the first initial position. As a result, the turn 
biasing force of the first coiled spring 65 serves as a turn 
prohibiting force for prohibiting the hinge main body 5 
from turning toward the first turning position from the first 
initial position. Therefore, the first conversion means 101 
is constituted by the spherical body 66 and the inclination 
surface 63a, and the first turn prohibition means 1 1 1 is 
constituted by the first conversion means 101 and the 



first coiled spring 65, 

[0081] The inclination surface 63b of the first engage- 
ment recess 63A converts the biasing force of the first 
coiled spring 65 into a turn biasing force. This turn biasing 
force prohibits the spherical body 66 from moving in the 
direction as indicated by the arrow Y of FIG. 32, thereby 
stopping the hinge main body 5 in the first initial position, 
when the hinge main body 5 tends to move beyond the 
first initial position in case the hinge main body 5 is to be 
turned toward the first initial position from the first turning 
position about the first turning axis L1. Therefore, the 
second stop means 121 is constituted by the first coiled 
spring 65, the spherical body 66 and the inclination sur- 
face 63b. 

[0082] As shown in FIGS. 32 and 35, the first engage- 
ment recess 63B includes inclination surfaces 63c, 63d 
having a rising gradients rising toward the opposite end 
edges in the peripheral direction about the first turning 
axis L1 from the central part of the recess 63 B. As shown 
in FIG. 35, the inclination surfaces 63c, 63d are arranged 
such that when the hinge main body 5 is located in the 
first turning position, the spherical body 66 biased by the 
first coiled spring 65 is simultaneously press contacted 
with the inclination surfaces 63c, 63d. By this, the hinge 
main body 5 is held in the first turning position as long 
as no force acts on the hinge main body 5. 
[0083] The inclination surface 63c of the first engage- 
ment recess 63B converts the biasing force of the first 
coiled spring 65 into a turn biasing force. This turn biasing 
force prohibits the spherical body 66 from moving in the 
direction as indicated by an arrow Y which would other- 
wise move in that direction when the hinge main body 5 
is turned toward the first initial position from the first turn- 
ing position. As a result, the turn biasing force of the first 
coiled spring 65 serves as a turn prohibiting force for 
prohibiting the hinge main body 5 from turning toward 
the first initial position from the first turning position. 
Therefore, the second conversion means 102 is consti- 
tuted by the spherical body 66 and the inclination surface 
63c, and the second turn prohibition means 1 12 is con- 
stituted by the second conversion means 102 and the 
first coiled spring 65. 

[0084] The inclination surface 63d of the first engage- 
ment recess 63B converts the biasing force of the first 
coiled spring 65 into a turn biasing force. Thistum biasing 
force prohibits the spherical body 66 from moving in the 
direction as indicated by the arrow X of FIG. 35, thereby 
stopping the hinge main body 5 in the first turning posi- 
tion, when the hinge main body 5 tends to move beyond 
the first turning position in case the hinge main body 5 is 
to be turned toward the first turning position from the first 
initial position about the first turning axis L1 . The second 
stop means 122 is constituted by the first coiled spring 
65, the spherical body 66 and the inclination surface 63d. 
[0085] As shown in FIGS. 33 and 34, the second en- 
gagement recess 73A includes inclination surfaces 73a, 
73b having a rising gradients rising toward the opposite 
end edges in the peripheral direction about the second 
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turning axis L2 from the central part of the recess 73A. 
As shown in FIG. 33, the inclination surfaces 73a, 73b 
are arranged such that when the reception case 3 is lo- 
cated in the second initial position, the spherical body 76 
biased by the second coiled spring 75 is simultaneously 
press contacted with the inclination surfaces 73a, 73b. 
By this, the reception section 3 is held in the second initial 
position as long as no force acts on the reception section 
3. 

[0086] The inclination surface 73a of the second en- 
gagement recess 73A converts the biasing force of the 
second coiled spring 75 into a turn biasing force. This 
turn biasing force prohibits the second turnable member 
73 from turning in the direction as indicated by the arrow 
X of FIG. 33, when the reception case 3 tends to turn 
toward the second turning position from the second initial 
position about the second turning axis L2, thereby the 
turn biasing force acts as a turn prohibiting force for pro- 
hibiting the reception case 3 from turning toward the sec- 
ond turning position from the second initial position. 
Therefore, the third conversion means 103 is constituted 
by the spherical body 76 and the inclination surface 73a, 
and the third turn prohibition means 113 is constituted 
by the third conversion means 1 03 and the second coiled 
spring 75. 

[0087] The inclination surface 73b of the second en- 
gagement recess 73A converts the biasing force of the 
second coiled spring 75 into a turn biasing force. This 
turn biasing force prohibits the second turnable member 
73 from moving in the direction as indicated by the arrow 
Y of FIG. 33 in accordance with the turning operation of 
the reception case 3, thereby stopping the reception case 
3 in the second initial position, when the reception case 
3 tends to move beyond the second initial position in case 
the reception case 3 is to be turned toward the second 
initial position from the second turning position. There- 
fore, the third stop means 123 is constituted by the sec- 
ond coiled spring 75, the inclination surface 73b and the 
spherical body 76. 

[0088] As shown in FIGS. 33 and 34, the second en- 
gagement recess 73B includes inclination surfaces 73c, 
73d having rising gradients rising toward the opposite 
end edges in the peripheral direction about the second 
turning axis L2 from the central part of the recess 73B. 
As shown in FIG. 34, the inclination surfaces 73c, 73d 
are arranged such that when the reception case 3 is lo- 
cated in the second turning position, the spherical body 
76 biased by the second coiled spring 75 is simultane- 
ously press contacted with the inclination surfaces 73c, 
73d. By this, the reception section 3 is held in the second 
turning position as long as no force acts on the reception 
section 3. 

[0089] The inclination surface 73c of the second en- 
gagement recess 73B converts the biasing force of the 
second coiled spring 75 into a turn biasing force. This 
turn biasing force prohibits the second turnable member 
73 from turning in the direction as indicated by the arrow 
X of FIG. 33, when the reception case 3 tends to turn 



toward the second initial position from the second turning 
position about the second turning axis L2, thereby the 
turn biasing force acts as a turn prohibiting force for pro- 
hibiting the reception case 3 from turning toward the sec- 

5 ond initial position from the second turning position. 
Therefore, the fourth conversion means 104 is constitut- 
ed by the spherical body 76 and the inclination surface 
73c, and the fourth turn prohibition means 1 14 is consti- 
tuted by the fourth conversion means 1 04 and the second 

10 coiled spring 75. 

[0090] The inclination surface 73d of the second en- 
gagement recess 73B converts the biasing force of the 
second coiled spring 75 into a turn biasing force. This 
turn biasing force prohibits the second turnable member 

15 73 from turning in the direction as indicated by the arrow 
X of FIG. 34 when the reception case 3 tends to turn 
beyond the second turning position in case the reception 
case 3 is to be turned toward the second turning position 
from the second initial position, thereby the turn biasing 

20 force prohibits the reception case 3 from turning beyond 
the second turning position and stops the reception case 
3 in the second turning position. Therefore, the fourth 
stop means 1 24 is constituted by the second coiled spring 
75, the inclination surface 73d and the spherical body 76. 

25 [0091] Next, the turn prohibiting force and the stopping 
force of the respective means 111 through 114 and 1 21 
through 124 are compared. Presume that the reception 
case 3 is located in the folding position. That is, presume 
that the hinge main body 5 is located in the first initial 

30 position and the reception case 3 is located in the second 
initial position. When it is attempted to turn the reception 
case 3 toward the intermediate position from the folding 
position, the first turn prohibition means 111 prohibits the 
hinge main body 5 from turning toward the first turning 

35 position from the first initial position, and the third turn 
prohibition means 113 prohibits the reception case 3 from 
turning toward the second turning position from the sec- 
ond initial position. In case the inclination angle of the 
inclination surface 63a of the first engagement recess 

40 63A which constitutes a part of the first turn prohibition 
means 111 is represented by a1 (see FIG. 32) and the 
inclination angle of the inclination surface 73a of the sec- 
ond engagement recess 73A which constitutes a part of 
the third turn prohibition means 113, by p 1 (see FIG. 

^5 16), respectively, the following expression can be estab- 
lished. 



al > 0 1 

Accordingly, when the turn prohibiting force of the first 
turn prohibition means is compared with the turn prohib- 
iting force of the third turn prohibition means 113, the 
former is larger than the latter. Thus, when it is attempted 
to turn the reception case 3 located in the folding position 
toward the intermediate position, the hinge main body 5 
is held in the first initial position and the reception case 
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3 is turned toward the second turning position from the 
second initial position against the turn biasing force of 
the third turn biasing means 113. 
[0092] In case the reception case 3 is located in the 
intermediate position, that is, in case the hinge main body 
5 is located in the first initial position and the reception 
case 3 is located in the second turning position, when it 
is attempted to turn the reception case 3 toward the trans- 
mission position from the intermediate position, the first 
turn prohibition means 111 prevents the hinge main body 
5 from turning toward the first turning position from the 
first initial position and the fourth stop means prohibits 
the reception case 3 from turning beyond the second 
turning position. In case the inclination angle of the incli- 
nation surface 73d of the second engagement recess 
73B which constitutes a part of the fourth stop means 
10D is represented by 02 (see FIG. 16), the following 
expression can be established. 



al< (32 



Accordingly, when the turn prohibiting force of the first 
turn prohibition means 1 1 1 is compared with the turn pro- 
hibiting force of the fourth stop means 124, the latter is 
larger than the former. Thus, when the reception case 3 
located in the intermediate position is turned toward the 
transmission position, the reception case 3 is prohibited 
from turning beyond the second turning position with re- 
spect to the hinge main body 5 and held in the stopped 
state in the second turning position. On the other hand, 
the hinge main body 5 is turned toward the first turning 
position from the first initial position against the turn pro- 
hibiting force of the first turn prohibition means 111. 
[0093] In case the reception case 3 is located in the 
transmission position, the reception case 3 is located in 
the first turning position with respect to the hinge main 
body 5 and the hinge main body 5 is located in the second 
turning position. In that state, when it is attempted to turn 
the reception case 3 toward the intermediate position 
from the transmission position, the second turn prohibi- 
tion means 1 1 2 prohibits the spherical body 66 from mov- 
ing in the direction as indicated by the arrow Y of FIG. 
1 8 and thus, prohibits the hinge main body 5 from turning 
toward the first initial position from the first turning posi- 
tion. Simultaneous with this, the fourth turn prohibition 
means 114 prohibits the second tumable member 73 
from turning in the direction as indicated by the arrow X 
of FIG. 34, and thus, prohibits the reception case 3 from 
turning toward the second initial position from the second 
turning position. In case the inclination angle of the incli- 
nation surface 63c of the first engagement recess 63B 
which constitutes a part of the second turn prohibition 
means 9B is represented by cc2 (see FIG. 32), and the 
inclination angle of the inclination surface 73c of the sec- 
ond engagement recess 73B which constitutes a part of 



the fourth turn prohibition means 114, by 03 (see FIG. 
33), respectively, the following expression can be estab- 
lished. 



a2< j83 

Accordingly, when the turn prohibiting force of the second 
10 turn prohibition means 1 12 is compared with the turn pro- 
hibiting force of the fourth turn prohibition means 114, 
the latter is larger than the former. Thus, when the re- 
ception case 3 located in the transmission position is 
turned toward the intermediate position, the reception 
is case 3 is held in the stopped state in the second turning 
position and the hinge main body 5 is turned toward the 
first initial position from the first turning position. 
[0094] When the reception case 3 is located in the in- 
termediate position, the hinge main body 5 is located in 
the first initial position and the reception case 3 is located 
in the second turning position with respect to the hinge 
main body 5. In that state, when it is attempted to turn 
the reception case 3 toward the folding position from the 
intermediate position, the first stop means 121 prohibits 
the spherical body 66 from moving in the direction as 
indicated by the arrow Y of FIG. 32 and prohibits the 
hinge main body 5 from turning beyond the first initial 
position. Simultaneous with this, the fourth turn prohibi- 
tion means 114 prohibits the second turnable member 
73 from turning in the direction as indicated by the arrow 
Y of FIG. 34 and prohibits the reception case 3 from turn- 
ing toward the second initial position from the second 
turning position. In case the inclination angle of the incli- 
nation surface 63b of the first engagement recess 63A 
which constitutes a part of the first stop means 121 is 
represented by a 3 (see FIG. 32), the following expres- 
sion can be established. 



a3 > j33 

Accordingly, when the stopping force of the first stop 
means 121 is compared with the turn prohibiting force of 
the fourth turn prohibition means 114, the former is larger 
than the latter. Thus, when the reception case 3 located 
in the intermediate position is turned toward the folding 
position, the hinge main body 5 is held in the stopped 
state in the first initial position and the reception case 3 
is turned toward the second initial position from the sec- 
ond turning position. 

[0095] The angle a 3 is set to be same as the angle p 
2. In case the inclination angle of the inclination surface 
63d of the first engagement recess 63B which constitutes 
a part of the second stop means 122 is represented by 
a 4 (see FIG. 32) and the inclination angle of the inclina- 
tion surface 73b of the second engagement recess 73A 
which constitutes a part of the third stop means 123, by 
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P 4 (see FIG. 33), respectively, the following expression 
can be established. 



a4= £4= a3(= 02) 

[0096] in the portable cellular telephone set 1 con- 
structed in the manner as mentioned above, presume 
that the reception case 3 is located in the folding position. 
In that state, as shown in FIG. 32, the spherical body 66 
is in contact with the inclination surfaces 63a, 63b of the 
first engagement recess 63A, and as shown in FIG. 33, 
the spherical body 76 is in contact with the inclination 
surfaces 73a, 73b of the second engagement recess 
73A. When the reception case 3 is turned toward the 
transmission position, the hinge main body 5 is held in 
the stopped state in the first initial position and the re- 
ception case 3 is turned toward the second turning posi- 
tion from the second initial position against the turn bias- 
ing force of the third turn prohibition means 113. When 
the reception case 3 is moved by a predetermined angle 
(for example, 1 0 degrees) from the second initial position, 
the spherical body 76 is escaped from the second en- 
gagement recess 73A. Then, the spherical body 76 is 
contacted with the confronting surface of the second turn- 
able member 73 with the second movable member 74. 
This confronting surface is a plane orthogonal to the sec- 
ond turning axis L2. Therefore, a frictional resistance in 
correspondence with the biasing force of the coiled spring 

75 is generated between the confronting surface and the 
spherical body 76. By this frictional resistance, the re- 
ception case 3 can be stopped in an optional position 
within a range after the spherical body 76 is escaped 
from the second engagement recess 73A until the spher- 
ical body 76 is entered into the second engagement re- 
cess 73B. 

[0097] When the reception case 3 reaches a position 
which is located before the intermediate position by a 
predetermined angle (for example, 10 degrees), the 
spherical body 76 is contacted with the inclination surface 
73c of the second engagement recess 73B. Then, the 
reception case 3 is automatically turned to the interme- 
diate position (second turning position) by the biasing 
force of the fourth turn prohibition means 114. When the 
reception case 3 reaches the intermediate position, the 
spherical body 76 is abutted with the inclination surface 
73d and stopped and the reception case 3 is stopped in 
the intermediate position. At that time, as shown in FIG. 
32, the spherical body 66 is already contacted with the 
inclination surfaces 63a, 63b of the first engagement re- 
cess 63A, and as shown in FIG. 34, the spherical body 

76 is already contacted with the inclination surfaces 73c, 
73d of the second engagement recess 73B. 

[0098] In case the reception case 3 is to be turned to- 
ward the transmission position from the intermediate po- 
sition, the reception case 3 is held in the stopped state 
in the second turning position and the hinge main body 



5 is turned toward the first turning position from the first 
initial position against the biasing force of the first turn 
prohibition means 111. When the hinge main body 5 is 
turned by a predetermined angle from the first initial po- 
sition, the spherical body 66 is escaped from the first 
engagement recess 63A and contacted with the confront- 
ing surface of the first turnable member 63 with the first 
movable member 64. This confronting surface is a plane 
orthogonal to the first turning axis L1. Therefore, a fric- 
tional resistance in correspondence with the biasing force 
of the coiled spring 65 is generated between the con- 
fronting surface and the spherical body 66. By this fric- 
tional resistance, the reception case 3 can be stopped in 
an optional position within a range after the spherical 
body 66 is escaped from the first engagement recess 
63A until the spherical body 66 is entered into the first 
engagement recess 63B. 

[0099] When the reception case 3 reaches a position 
which is located before the transmission position by 3 
predetermined angle (for example, 10 degrees), in other 
words, when the hinge main body 5 reaches a position 
which is located before the first turning position by a pre- 
determined angle, the spherical body 66 is contacted with 
the inclination surface 63c of the first engagement recess 
63B. Then, the hinge main body 5 is automatically turned 
to the first turning position by the biasing force of the 
second turn prohibition means 1 1 2. In accompany there- 
with, the reception case 3 is turned to the transmission 
position. When the reception case 3 reaches the trans- 
mission position, the spherical body 66 is abutted with 
the inclination surface 63d and stopped, and the recep- 
tion case 3 is stopped in the transmission position. At 
that time, as shown in FIGS. 35 and 34, the spherical 
body 66 is already contacted with the inclination surfaces 
63c, 63d of the first engagement recess 63B and the 
spherical body 76 is already contacted with the inclination 
surfaces 73c, 73d of the second engagement recess 73b. 
[0100] The reception case 3 stopped in the transmis- 
sion position can be further turned beyond the transmis- 
sion position against the biasing force of the second stop 
means 122 or fourth stop means 124. However, when 
the reception case 3 is turned by a small angle beyond 
the transmission position, one end part of the reception 
case 3 is abutted with one end part of the transmission 
case 2 and stopped immediately, thereby the reception 
case 3 is unable to turn any further in that direction. The 
position where the reception case 3 is abutted with the 
transmission case 2 may be arranged as a transmission 
position. In that case, it is desirable to arrange such that 
when the reception case 3 reaches the transmission po- 
sition, the spherical body 66 is located in a position which 
is located immediately before the body 66 is abutted with 
the inclination surface 63d, and that the reception case 
3 is held in the abutted state (the state where the recep- 
tion case 3 is located in the transmission position) with 
the transmission case 2 by the biasing force of the second 
turn prohibition means 112. 

[0101] In case the reception case 3 is to be turned to- 
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ward the intermediate position from the transmission po- 
sition, the reception case 3 is held in the stopped state 
in the second turning position and the hinge main body 
5 is turned toward the first initial position from the first 
turning position against the biasing force of the second 
turn prohibition means 112. When the hinge main body 
5 is turned to a position which is located before the first 
initial position by a predetermined angle (for example, 10 
degrees), the spherical body 66 is contacted with the 
inclination surface 73a of the first engagement recess 
63A. As a result, the hinge main body 5 is automatically 
turned to the first initial position by the turn biasing force 
of the first turn prohibition means 111. The hinge main 
body 5 reached the first initial position is stopped in the 
intermediate position since the spherical body 66 is abut- 
ted with the inclination surface 63b of the first engage- 
ment recess 63A and stopped. When the hinge main 
body 5 is turned to the first initial position from the first 
turning position and stopped, the reception case 3, which 
is turned in unison with the hinge main body 5, is turned 
to the intermediate position from the transmission posi- 
tion and stopped in the intermediate position. When the 
hinge main body 5 is located within a predetermined 
range between the first turning position and the first initial 
position but excluding the opposite ends, the reception 
case 3 can be stopped in an optional position by the fric- 
tional resistance acting between the spherical body 66 
and the first turnable member 63 as in the above-men- 
tioned case. 

[0102] In case the reception case 3 is to be turned to- 
ward the folding position from the intermediate position, 
the hinge main body 5 is held in the stopped state in the 
first initial position and the reception case 3 is turned 
toward the second initial position from the second turning 
position against the turn biasing force of the fourth turn 
prohibition means 114, When the spherical body 76 
reaches a position which is located before the second 
initial position by a predetermined angle (for example, 10 
degrees), the spherical body 76 is contacted with the 
inclination surface 73a of the second engagement recess 
73A. As a result, the reception case 3 is automatically 
turned to the second initial position by the turn biasing 
force of the third turn prohibition means 113. When the 
reception case 3 is turned to the second initial position, 
the spherical body 76 is abutted with the inclination sur- 
face 73b of the first engagement recess 73A. By this, the 
reception case 3 is stopped. At that time, the reception 
case 3 already reaches the folding position. By this, the 
portable cellular telephone set 1 is returned to the original 
state. 

[0103] The reception case 3 located in the folding po- 
sition can be further turned beyond the turn biasing force 
of the first stop means 121 or third stop means 123. How- 
ever, when the reception case 3 is turned by a small angle 
beyond the folding position, the front surface 3a of the 
reception case 3 is immediately abutted with the front 
surface 2a of the transmission case 2 and stopped, there- 
by the reception case 3 is unable to turn any further in 



that direction. The position where the reception case 3 
is abutted with the transmission case 2 may be arranged 
as the folding position. In that case, it is desirable to ar- 
range such that when the reception case 3 reaches the 

5 folding position, the spherical body 76 is located in a po- 
sition immediately before the spherical body 76 is abutted 
with the inclination surface 73b, and that the reception 
case 3 is held in the abutted state (the state located in 
the folding position) with the transmission case 2 by the 

10 biasing force of the third turn prohibition means 113. 
[0104] As mentioned above, although the transmission 
case 2 and the reception case 3 are turnably connected 
to each other through the two-axis hinge apparatus 4 in 
this embodiment, the turning order between the reception 

15 case 3 and the hinge main body 5 can be made normally 
constant. Accordingly, the user of the portable cellular 
telephone set 1 can be prevented from getting a sense 
of uncomfortability. 

[01 05] Other modes according to the present invention 
20 will now be described. In the modes to be described here- 
inafter, the turning order between the reception case 3 
and the hinge main body 5 is changed. 
[0106] In a third mode of the present invention, when 
the reception case 3 is turned up to the transmission po- 
25 sition from the folding position via the intermediate posi- 
tion, first, the hinge main body 5 is turned to the first 
turning position from the first initial position so that the 
reception case 3 is turned to the intermediate position 
and thereafter, the reception case 3 is turned to the sec- 
30 ond turning position from the second initial position so 
that the reception case 3 is turned to the transmission 
position. The turning order between the reception case 
3 and the hinge main body 5 during the time the reception 
case 3 is turned to the folding position from the transmis- 
35 sion position is same as in the above-mentioned embod- 
iments. 

[0107] In order to turn the hinge main body 5 to the 
first turning position from the first initial position with the 
reception case 3 held in the stopped state in the second 
40 initial position, thereby turning the reception case 3 to 
the intermediate position, the following expression is em- 
ployed between the inclination angle a 1 of the inclination 
surface 63a of the first engagement recess 63A which 
constitutes a part of the first turn prohibition means 111 
^5 and the inclination angle p1 of the inclination surface 73a 
of the second engagement recess 73A which constitutes 
a part of the third turn prohibition means 113. 

50 a 1 < /3 1 

As a result, the turn prohibiting force (turn biasing force) 
of the third turn prohibition means 1 13 is larger than the 
55 turn prohibiting force of the first turn prohibition means 
111. Accordingly, at the time the reception case 3 is 
turned to the intermediate position from the folding posi- 
tion, the reception case 3 is held in the stopped state with 
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respect to the hinge main body 5 and the hinge main 
body 5 is turned to the first turning position from the first 
initial position. 

[0108] At the time the reception case 3 is turned to the 
transmission position from the intermediate position, the 
hinge main body 5 is held in the stopped state in the first 
turning position and the reception case 3 is turned to the 
second turning position from the second initial position. 
In orderto realize such turning order, the inclination angle 
a 4 of the inclination surface 63d of the first engagement 
recess 63B is set to be larger than the inclination angle 
P 1 of the inclination surface 73a of the second engage- 
ment recess 73A. As a result, the turn stopping force of 
the second stop means 122 is larger than the turn pro- 
hibiting force of the third turn prohibition means 113. 
Therefore, at the time the reception case 3 is turned to 
the transmission position from the intermediate position, 
the hinge main body 5 is held in the stopped state and 
the reception case 3 is turned. 

[0109] in ihe fourth mode of the present invention, con- 
trary to the third mode, in case the reception case 3 is to 
be turned to the transmission position from the folding 
position, as in the second mode, the hinge main body 5 
is turned to the first turning position from the first initial 
position after the reception case 3 is turned to the second 
turning position from the second initial position. However, 
in case the reception case 3 is to be turned to the folding 
position from the transmission position, the hinge main 
body 5 is turned to the first initial position from the first 
turning position after the reception case 3 is turned to the 
first turning position from the second turning position. 
[01 10] In order to realize such turning order as the re- 
ception case 3 first and then the hinge main body 5 at 
the time the reception case 3 is turned to the folding po- 
sition from the transmission position, first, the expression 
a 2 > p 3 is employed. The employment of such angular 
relationship enables to make the turn prohibiting force 
(turn biasing force) of the second turn prohibition means 
112 larger than the turn prohibiting force of the fourth turn 
prohibition means 114. Accordingly, at the time the re- 
ception case 3 is turned toward the intermediate position 
from the transmission position, the hinge main body 5 is 
held in the stopped state in the first turning position and 
the reception case 3 is turned to the second initial position 
from the second turning position. 
[0111] In order to realize such turning order as the 
hinge main body 5 first and then the reception case 3 at 
the time the reception case 3 is turned to the folding po- 
sition from the intermediate position, the expression a2 
< P4 is employed. The employment of such angular re- 
lationship enables to make the turn stopping force (turn 
biasing force) of the third turn stop means 123 larger than 
the turn prohibiting force (turn biasing force) of the second 
turn prohibition means 112. Accordingly, at the time the 
reception case 3 is turned to the folding position from the 
intermediate position, the reception case 3 is held in the 
stopped state in the second initial position and the hinge 
main body 5 is turned to the first initial position from the 



intermediate position. 

[0112] The turning order between the reception case 
3 and the hinge main body 5 can be made entirely re- 
versed to the turning order in the second mode. In that 
5 case, the hinge main body 5 is turned to the first turning 
position from the first initial position thereby allowing the 
reception case 3 to turn to the intermediate position from 
the folding position, and thereafter, the reception case 3 
is turned to the second turning position from the second 
initial position thereby allowing the reception case 3 to 
turn to the transmission position from the intermediate 
position. In contrast with this, in case the reception case 
3 is to be turned to the folding position from the trans- 
mission position, the hinge main body 5 is turned to the 
first initial position from the first turning position after the 
reception case 3 is turned to the second initial position 
from the second turning position thereby allowing the re- 
ception case 3 to turn to the folding position from the 
transmission position via the intermediate position. 
[0113] It should be noted that the second through fifth 
modes of the present invention are not limited to the 
above-mentioned embodiments but many changes and 
modifications can be made in accordance with necessity 
without departing from the spirit of the invention. 
[0114] For example, instead of the respective inclina- 
tion surfaces 63b, 63d, 73b, 73d each of which consti- 
tutes a part of the corresponding first through fourth stop 
means 121 through 124, a plane parallel to the first and 
second turning axes L1, L2 may be employed. 
[0115] Moreover, the first and second fixing members 
61,71 may be integrally formed with the hinge main body 
5. In that case, the first and second movable members 
64, 74 are movably but non-turnably disposed at the 
hinge main body 5. 

INDUSTRIAL APPLICABILITY 

[0116] The present invention can be utilized as a con- 
necting apparatus or a two-hinge apparatus for tumably 
connecting a transmission case and a reception case of 
a portable cellular telephone set or a main body case and 
a display case of a notebook type personal computer. 



Claims 

1 . An opening/closing apparatus for an equipment case 
comprising a first case, a hinge apparatus having a 
hinge main body whose one end part is turnably con- 
nected to said first case about a first turning axis, 
and a second case tumably connected to the other 
end part of said hinge main body about a second 
turning axis parallel to said first turning axis, said 
hinge main body being turned with respect to said 
first case and said second case being turned with 
respect to said hinge main body thereby said second 
case being turn able with respect to said first case 
between a folding position and a developing position, 
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wherein between said first case and said hinge main 
body, there are provided a first stop means adapted 
to stop said hinge main body in a predetermined in- 
itial position when said hinge main body is turned to 
said predetermined initial position in one direction 5 
so that said second case is turned toward sai d folding 
position from said developing position, a second stop 
means adapted to stop said hinge main body in a 
predetermined terminal position when said hinge 
main body is turned to said predetermined terminal 10 
position in the other direction so that said second 
case is turned toward said developing position from 
said folding position, a first turn prohibition means 
adapted to prohibit said hinge main body from turning 
in the other direction from said initial position with a is 
predetermined force, and a second turn prohibition 
means adapted to prohibit said hinge mai n body from 
turning in said one direction from said terminal posi- 
tion with a predetermined force, 

between said second case and said hinge main 20 
body, there are provided a third stop means adapted 
to stop said second case in a predetermined inter- 
mediate position when said second case is turned 
to said predetermined intermediate position on the 
way toward said folding position from said develop- 25 
ing position in an opening direction with respect to 
said hinge main body, a third turn prohibition means 
adapted to prohibit said second case from turning in 
said opening direction from said folding position with 
a predetermined force, and a fourth turn prohibition 30 
means adapted to prohibit said second case from 
turning toward said folding position from said inter- 
mediate position in a closing direction with a prede- 
termined force, and 

said prohibiting force of said first turn prohibition 35 
means is set to be larger than said prohibiting force 
of said third turn prohibition means, and said prohib- 
iting force of said fourth turn prohibition means is set 
to be larger than said prohibiting force of said second 
turn prohibition means. *o 

An opening/closing apparatus for an equipment case 
according to claim 1, wherein said first turn prohibi- 
tion means is a first turn biasing means adapted to 
turn bias said hinge main body in said one direction 45 
when said hinge main body is located in said initial 
position, said second turn prohibition means is a sec- 
ond turn biasing means adapted to turn bias said 
hinge main body in said the other direction when said 
hinge main body is located in said terminal position, 50 
said third turn prohibition means is a third turn biasing 
means adapted to turn bias said second case in said 
closing direction when said second case is located 
in said folding position, and said fourth prohibition 
means is a fourth turn biasing means adapted to turn 55 
bias said second case in said opening direction when 
said second case is located in said intermediate po- 
sition. 



3. An opening/closing apparatus for an equipment case 
according to claim 2, wherein said hinge apparatus 
includes a first hinge for turnably connecting said 
first case and one end part of said hinge main body 
together about said first turning axis, and a second 
hinge for turnably connecting said second case and 
the other end part of said hinge main body together 
about said second turning axis, 
said first hinge includes a first movable member dis- 
posed at one of said first case and said hinge main 
body such that said first movable member is 
non-tumable but movable in the direction of said first 
turning axis, and a first biasing means adapted to 
bias said first movable member toward said the other 
of said first case and said hinge main body, 
between confronting surfaces of said first movable 
member and said the other of said fi rst case and said 
hinge main body, there are provided a first conver- 
sion means adapted to convert the biasing force of 
said first biasing means acting on said first movable 
member when said hinge main body is located in 
said initial position, into a turn biasing force for turn 
biasing said hinge main body in said one direction, 
and a second conversion means adapted to convert 
the biasing force of said first biasing means acting 
on said first movable member when said hinge main 
body is located in said terminal position, into a turn 
biasing force for turn biasing said hinge main body 
in said the other direction, 

said first turn biasing means is constituted by said 
first biasing means and said first conversion means, 
and said second turn biasing means is constituted 
by said first biasing means and said second conver- 
sion means, 

said second hinge includes a second movable mem- 
ber disposed at one of said second case and said 
hinge main body such that said second movable 
member is non-turnable but movable in the direction 
of said second turning axis, and a second biasing 
means adapted to bias said second movable mem- 
ber toward said the other of said second case and 
said hinge main body, 

between confronting surfaces of said second mov- 
able member and said the other of said second case 
and said hinge main body, there are provided a third 
conversion means adapted to convert the biasing 
force of said second biasing means acting on said 
second movable member when said second case 
located in said folding position, into a turn biasing 
force for turn biasing said second case in said closing 
direction, and a fourth conversion means adapted to 
convert the biasing force of said second biasing 
means acting on said second movable member 
when said second case is located in said intermedi- 
ate position, into a turn biasing force for turn biasing 
said second case in said opening direction, and 
said third turn biasing means is constituted by said 
second biasing means and said third conversion 
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means, and said fourth turn biasing means is con- 
stituted by said second biasing means and said 
fourth conversion means. 

4. An opening/closing apparatus for an equipment case 
according to one of claims 1 through 3, wherein said 
folding position is restricted by abutment of said sec- 
ond case with said first case. 

5. An opening/closing apparatus for an equipment case 
according to one of claims 1 through 4, wherein said 
intermediate position is defined such that when said 
second case is located in said intermediate position, 
said second case is located on a line orthogonal to 
said first and second turning axes. 

6. A two-axis hinge apparatus comprising a hinge main 
body, a first hinge disposed on said hinge main body 
with an axis thereof aligned with a first turning axis, 
and a second hinge disposed on said hinge main 
body with an axis thereof aligned with a second turn- 
ing axis parallel to said first turning axis, 
wherein said first hinge includes a first fixing member 
non-tumably disposed on said hinge main body and 
a first turnable member connected to said first fixing 
member such that said first turnable member is turn- 
able between a first initial position and a first turning 
position, between said first fixing member and said 
first turnable member, there are provided a first turn 
prohibition means which is adapted to prohibit said 
first turnable member from turning toward said fist 
turning position from said first initial position with a 
predetermined force, a second turn prohibition 
means which is adapted to prohibit said first turnable 
member from turning toward said first initial position 
from said first turning position with a predetermined 
force, and a first stop means which is adapted to stop 
said first turnable member, which would otherwise 
be turned toward said first initial position from said 
first turning position, in said first initial position with 
a predetermined force, 

said second hinge includes a second fixing member 
non-tumably disposed on said hinge main body and 
a second turnable member connected to said second 
fixing member such that said second turnable mem- 
ber is turnable between a second initial position and 
a second turning position, between said second fix- 
ing member and said second turnable member, there 
are provided a third turn prohibition means which is 
adapted to prohibit said second turnable member 
from turning toward said second turning position 
from said second initial position with a predetermined 
force, a fourth turn prohibition means which is adapt- 
ed to prohibit said second turnable member from 
turning toward said second initial position from said 
second turning position with a predetermined force, 
and a fourth stop means which is adapted to stop 
said second turnable member, which would other- 



wise be turned toward said second initial position 
from said second turning position, in said second 
turning position with a predetermined force, 
said turning direction toward said first turning posi- 
5 tion from said first initial position and said turning 
direction toward said second turning position from 
said second initial position are set to be same in di- 
rection, 

said turn prohibiting force of said first turn prohibition 
io means is set to be larger than said turn prohibiting 
force of said third turn prohibition means, 
said stopping force of said fourth stop means is set 
to be larger than said turn prohibiting force of said 
first turn prohibition means, 
*5 said turn prohibiting force of said fourth turn prohibi- 
tion means is set to be larger than said turn prohib- 
iting force of said second turn prohibition means, and 
said stopping force of said first stop means is set to 
be larger than said turn prohibiting force of said fourth 
20 turn prohibition means. 

7. A two-axis hinge apparatus according to claim 6, 
wherein said first hinge further includes a first mov- 
able member disposed between said first fixing 

25 member and said first turnable member and con- 
nected to said first fixing member such that said first 
movable member is non-turnable but movable in the 
direction of said first turning axis, and a first biasing 
means adapted to bias said first movable member 

30 toward said first turnable member along said first 
turning axis, 

between confronting surfaces of said first turnable 
member and said first movable member, there are 
provided a first conversion means adapted to convert 

35 a biasing force of said first biasing means acting on 
said first movable member when said first turnable 
member is located in said first initial position, into a 
turn biasing force for turn biasing said first turnable 
member toward said first initial position from said 

40 first turnable position, a second conversion means 
adapted to convert a biasing force of said first biasing 
means acting on said first movable member when 
said first turnable member is located in said first turn- 
able position, into a turn biasing force for turn biasing 

45 said first turnable member toward said first turnable 
position from said first initial position, and said first 
stop means, 

said first turn prohibition means is constituted by said 
first conversion means and said first biasing means, 

50 and said second turn prohibition means is constitut- 
ed by said second conversion means and said first 
biasing means, and said first turnable member, 
which is turn biased by said first conversion means, 
is stopped in said first initial position by said first stop 

55 means, 

said second hinge further includes a second mova- 
ble member disposed between said second fixing 
member and said second turnable member and con- 
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nected to said second fixing member such that said 
second movable member is non-turnable but mov- 
able in the direction of said second turning axis, and 
a second biasing means adapted to bias said second 
movable member toward said second turnable mem- 5 
ber along said second turning axis, 
between confronting surfaces of said second turna- 
ble member and said second movable member, 
there are provided a third conversion means adapted 
to convert a biasing force of said second biasing 10 
means acting on said second movable member 
when said second turnable member is located in said 
second initial position, into a turn biasing force for 
turn biasing said second turnable member toward 
said second initial position from said second turning is 
position, a fourth conversion means adapted to con- 
vert a turn biasing force of said second biasing 
means acting on said second movable member 
when said second turnable member is located in said 
second turning position, into a turn biasing force for 20 
turn biasing said second turnable member toward 
said second turning position from said second initial 
position, and said fourth stop means, 
said third turn prohibition means is constituted by 
saidthird conversion means and said second biasing 25 
means, said fourth turn prohibition means is consti- 
tuted by said fourth conversion means and said sec- 
ond biasing means, and said second turnable mem- 
ber, which is turn biased by said fourth conversion 
means, is stopped in said second turnable position 30 
by said fourth stop means. 

A two-axis hinge apparatus comprising a hinge main 
body, a first hinge disposed on said hinge main body 
with an axis thereof aligned with a first turning axis, 35 
and a second hinge disposed on said hinge main 
body with an axis thereof aligned with a second turn- 
ing axis parallel to said first turning axis, wherein 
said first hinge includes a first fixing member 
non-turnably disposed on said hinge main body and *o 
a first turnable member connected to said first fixing 
member such that said first turnable member is turn- 
able between a first initial position and a first turning 
position, between said first fixing member and said 
first turnable member, there are provided a first turn 45 
prohibition means which is adapted to prohibit said 
first turnable member from turning toward said first 
turning position from said first initial position with a 
predetermined force, a second turn prohibition 
means which is adapted to prohibit said first turnable 50 
member from turning toward said first initial position 
from said first turning position with a predetermined 
force, a first stop means which is adapted to stop 
said first turnable member in said first initial position 
on the way toward said first initial position from said 55 
first turning position with a predetermined force, and 
a second stop means which is adapted to stop said 
first turnable member in said first turning position on 



the way toward said first turning position from said 
first initial position with a predetermined force, 
said second hinge includes a second fixing member 
non tumably disposed on said hinge main body and 
a second turnable member connected to said second 
fixing member such that said second turnable mem- 
ber is turnable between a second initial position and 
a second turning position, between said second fix- 
ing means and said second turnable member, there 
are provided a third turn prohibition means which is 
adapted to prohibit said second turnable member 
from turning toward said second turning position 
from said second initial position with a predetermined 
force, and a fourth turn prohibition means which is 
adapted to prohibit said second turnable member 
from turning toward said second initial position from 
said second turning position with a predetermined 
force, 

said turning direction toward said first turning posi- 
tion from said first initial position and said turning 
direction toward said second turning position from 
said second initial position are set to be same in di- 
rection, 

said turn prohibiting force of said first turn prohibition 
means is set to be smaller than said turn prohibiting 
force of said third turn prohibition means, 
said stopping force of said second stop means is set 
to be larger than said turn prohibiting force of said 
third turn prohibition means, 
said turn prohibiting force of said fourth turn prohibi- 
tion means is set to be larger than said turn prohib- 
iting force of said second turn prohibition means, and 
said stopping force of said first stop means is set to 
be larger than said turn prohibiting force of said fourth 
turn prohibition means. 

9. A two-axis hinge apparatus according to claim 8, 
wherein said first hinge further includes a first mov- 
able member disposed between said first fixing 
member and said first turnable member and con- 
nected to said first fixing member such that said first 
movable member is non-turnable but movable in the 
direction of said first turning axis, and a first biasing 
means adapted to bias said first movable member 
toward said first turnable member along said first 
turning axis, 

between confronting surfaces of said first turnable 
member and said first movable member, there are 
provided a first conversion means adapted to convert 
a biasing force of said first biasing means acting on 
said first movable member when said first turnable 
member is located in said first initial position, into a 
turn biasing force for turn biasing said first turnable 
member toward said first initial position from said 
first turning position, a second conversion means 
adapted to convert a biasing force of saidfirst biasing 
means acting on said first movable member when 
said first turnable member is located in said first turn- 
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ing position, into a turn biasing force for turn biasing 
said first turnable member toward said first turning 
position from said first initial position, said first stop 
means and said first stop means, 
said firsttum prohibition means is constituted by said 
first conversion means and said first biasing means, 
said second turn prohibition means is constituted by 
said second conversion means and said first biasing 
means, said first turnable member, which is turn bi- 
ased by said first conversion means, is stopped in 
said first initial position by said first stop meansi and 
said first turnable member, which is turn biased by 
said second conversion means, is stopped in said 
first turning position by said second stop means, 
said second hinge further includes a second mova- 
ble member disposed between said second fixing 
member and said second turnable member and con- 
nected to said second fixing member such that said 
second movable member is non turnable but mova- 
ble in the direction of said second turning axis, and 
a second biasing means adapted to bias said second 
movable membertoward said second turnable mem- 
ber along said second turning axis, 
between confronting surfaces of said second turna- 
ble member and said second movable member, 
there are provided a third conversion means adapted 
to convert a biasing force of said second biasing 
means acting on said second movable member 
when said second turnable member is located in said 
second initial position, into a turn biasing force for 
turn biasing said second turnable member toward 
said second initial position from said second turning 
position, and a fourth conversion means adapted to 
convert a biasing force of said second biasing means 
acting on said second movable member when said 
second turnable member is located in said second 
turning position, into a turn biasing force for turn bi- 
asing said second turnable membertoward said sec- 
ond turning position from said second initial position, 
said third turn prohibition means is constituted by 
said third conversion means and said second biasing 
means, and said fourth turn prohibition means is con- 
stituted by said fourth conversion means and said 
second biasing means. 

10. A two-axis hinge apparatus comprising a hinge main 
body, a first hinge disposed on said hinge main body 
with an axis thereof aligned with a first turning axis, 
and a second hinge disposed on said hinge main 
body with an axis thereof aligned with a second turn- 
ing axis parallel to said first turning axis, wherein 
said first hinge includes a first fixing member 
non-turnably disposed on said hinge main body and 
a first turnable member connected to said first fixing 
member such that said first turnable member is turn- 
able between said first initial position and said first 
turning position, between said first fixing member 
and said first turnable member, there are provided 



a first turn prohibition means which is adapted to 
prohibit said first turnable member from turning to- 
ward said first turning position from said first initial 
position with a predetermined force and a second 
turn prohibition means which is adapted to prohibit 
said first turnable member from turning toward said 
first initial position from said first turning position with 
a predetermined force, 

said second hinge includes a second fixing member 
non-tumably disposed on said hinge main body and 
a second turnable member connected to said second 
fixing member such that said second turnable mem- 
ber is turnable between said second initial position 
and said second turning position, between said sec- 
ond fixing member and said second turnable mem- 
ber, there are provided a third turn prohibition means 
which is adapted to prohibit said second turnable 
member from turning toward said second turning po- 
sition from said second initial position with a prede- 
termined force, a fourth turn prohibition means which 
is adapted to prohibit said second turnable member 
from turning toward said second initial position from 
said second turning position with a predetermined 
force, a third stop means which is adapted to stop 
said second turnable member in said second initial 
position on the way toward said second initial posi- 
tion from said second turning position with a prede- 
termined force, and a fourth stop means being adapt- 
ed to stop said second turnable member in said sec- 
ond turning position on the way toward said second 
turning position from said second initial position with 
a predetermined force, 

said turning direction toward said first turning posi- 
tion from said first initial position and said turning 
direction toward said second turning position from 
said second initial position are set to be same in di- 
rection, 

said turn prohibiting force of said first turn prohibition 
means is set to be larger than said turn prohibiting 
force of said third turn prohibition means, 
said stopping force of said fourth stop means is set 
to be larger than said turn prohibiting force of said 
first turn prohibition means, 

said turn prohibiting force of said second turn prohi- 
bition means is set to be larger than said turn pro- 
hibiting force of said fourth turn prohibition means, 
and 

said turn prohibiting force of said second turn prohi- 
bition means is set to be smaller than the stopping 
force of said third stop means. 

11. A two-axis hinge apparatus according to claim 10, 
wherein said first fixing member further includes a 
first movable member disposed between said first 
fixing member and said first turnable member and 
connected to said first fixing member such that said 
first movable member is non-turnable but movable 
in the direction of said first turning axis, and a first 
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biasing member adapted to bias said first movable 
member toward said first tumable member along 
said first turning axis, 

between confronting surfaces of said first turnable 
member and said first movable member, there are 5 
provided a first conversion means adapted to convert 
a biasing force of said first biasing means acting on 
said first movable member when said first tumable 
member is located in said first initial position, into a 
turn biasing force for turn biasing said first turnable 10 
member toward said first initial position from said 
first turning position, and a second conversion 
means adapted to convert a biasing force of said first 
biasing means acting on said first movable member 
when said first movable member is located in said 15 
first turning position, into a turn biasing force for turn 
biasing said first tumable member toward said first 
turning position from said first initial position, 
said first turn prohibition means is constituted by said 
first conversion means and said first biasing means, 20 
and said second turn prohibition means is constitut- 
ed by said second conversion means and said first 
biasing means, 

said second hinge further includes a second mova- 
ble member disposed between said second fixing 25 
member and said second tumable member and con- 
nected to said second fixing member such that said 
second movable member is non-turnable but mov- 
able in the direction of said second turning axis, and 
a second biasing means adapted to bias said second 30 
movable member toward said second turnable mem- 
ber along said second turning axis, 
between confronting surfaces of said second turna- 
ble member and said second movable member, 
there are provided a third conversion means adapted 35 
to convert a biasing force of said second biasing 
means acting on said second movable member 
when said second movable member is located in 
said second initial position, into a turn biasing force 
forturn biasing said second tumable membertoward 40 
said second initial position from said second turning 
position; a fourth conversion means adapted to con- 
vert a biasing force of said second biasing means 
acting on said second movable member when said 
second turnable member is located in said second 45 
turning position, into a turn biasing force for turn bi- 
asing said second turnable membertoward said sec- 
ond turning position from said second initial position, 
a third stop means and a fourth stop means, 
said third turn prohibition means is constituted by so 
said third conversion means and said second biasing 
means, said fourth turn prohibition means is consti- 
tuted by said fourth conversion means and said sec- 
ond biasing means, said turnable member, which is 
turn biased by said third conversion means, is 55 
stopped in said second initial position by said third 
stop means, and said second tumable member, 
which is turn biased by said fourth conversion 



means, is stopped in said second turning position by 
said fourth stop means. 

1 2. A two-axis hinge apparatus comprising a hinge main 
body, a first hinge disposed on said hinge main body 
with an axis thereof aligned with a first turning axis, 
and a second hinge disposed on said hinge main 
body with an axis thereof aligned with a second turn- 
ing axis parallel to said first turning axis, wherein 
said first hinge includes a first fixing member 
non-turnably disposed on said hinge main body and 
a first turnable member connected to said first fixing 
member such that said first tumable member is tum- 
able between a first initial position and a first turning 
position, between said first fixing member and said 
first tumable member, there are provided a first turn 
prohibition means which is adapted to prohibit said 
first turnable member from turning toward said first 
turning position from said first initial position with a 
predetermined force, a second turn prohibition 
means which is adapted to prohibit said first tumable 
member from turning toward said first initial position 
from said first turning position with a predetermined 
force, and a second stop means which is adapted to 
stop said first tumable member in said first turning 
position on the way toward said first turning position 
from said first initial position with a predetermined 
force, 

said second hinge includes a second fixing member 
non-tumably disposed on said hinge main body and 
a second turnable member connected to said second 
fixing member such that said second tumable mem- 
ber is tumable between a second initial position and 
a second turning position, between said second fix- 
ing member and said second tumable member, there 
are provided a third turn prohibition means which is 
adapted to prohibit said second tumable member 
from turning toward said second turning position 
from said second initial position with a predetermined 
force, a fourth turn prohibition means which is adapt- 
ed to prohibit said second tumable member from 
turning toward said second initial position from said 
second turning position with a predetermined force, 
and a third stop means which is adapted to stop said 
second turnable member, which would otherwise be 
turned toward said second initial position from said 
second turning position, in said second initial position 
with a predetermined force, 

said turning direction toward said first turning posi- 
tion from said first initial position and said turning 
direction toward said second turning position from 
said second initial position are set to be same in di- 
rection, 

said turn prohibiting force of said first turn prohibition 
means is set to be smaller than said turn prohibiting 
force of said third turn prohibition means, 
said stopping force of said second stop means is set 
to be larger than said turn prohibiting force of said 
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third turn prohibition means, 
said turn prohibiting force of said second turn prohi- 
bition means is set to be larger than said turn pro- 
hibiting force of said fourth turn prohibition means, 
and 

said turn prohibiting force of said second turn prohi- 
bition means is set to be smaller than said stopping 
force of said second stop means. 

13. A two-axis hinge apparatus according to claim 12, 
wherein said first hinge further includes a first mov- 
able member disposed between said first fixing 
member and said first turnable member and con- 
nected to said first fixing member such that said first 
movable member is non-turnable but movable in the 
direction of said first turning axis, and a first biasing 
means adapted to bias said first movable member 
toward said first turnable member along said first 
turning axis, 

between confronting surfaces of said first turnable 
member and said first movable member, there are 
provided a first conversion means adapted to convert 
a biasing force of said first biasing means acting on 
said first movable member when said first turnable 
member is located in said first initial position, into a 
turn biasing force for turn biasing said first turnable 
member toward said first initial position from said 
first turning position, a second conversion means 
adapted to convert a biasing force of said first biasing 
means acting on said first movable member when 
said first turnable member is located in said first turn- 
ing position, into a turn biasing force for turn biasing 
said first turnable member toward said first turning 
position from said first initial position, and said sec- 
ond stop means, 

said first turn prohibition means is constituted by said 
first conversion means and said first biasing means, 
said second turn prohibition means is constituted by 
said second conversion means and said first biasing 
means, and said first turnable member, which is turn 
biased by said second conversion means, is stopped 
in said first turning position by said second stop 
means, 

said second hinge further includes a second mova- 
ble member disposed between said second fixing 
member and said second turnable member and con- 
nected to said second fixing member such that said 
second movable member is non-turnable but mov- 
able in the direction of said second turning axis, and 
a second biasing means adapted to bias said second 
movable member towards said second turnable 
member along said second turning axis, 
between confronting surfaces of said second turna- 
ble member and said second movable member, 
there are provided a third conversion means adapted 
to convert a biasing force of said second biasing 
means acting on said second movable member 
when said second turnable memberis located in said 



second initial position, into a turn biasing force for 
turn biasing said second turnable member toward 
said second initial position from said second turning 
position, a fourth conversion means adapted to con- 
5 vert a biasing force of said second biasing means 
acting on said second movable member when said 
second turnable member is located in said second 
turning position, into a turn biasing force for turn bi- 
asing said second turnable membertoward said see- 
to ond turning position from said second initial position, 
and said third stop means, and 
said third turn prohibition means is constituted by 
said third conversion means and said second biasing 
means, said fourth turn prohibition means is consti- 
15 tuted by said fourth conversion means and said sec- 
ond biasing means, and said second turnable mem- 
ber, which is turn biased by said third conversion 
means, is stopped in said second initial position by 
said third stop means. 
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